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ORIGINAL MEMOIRS. 


THE END RESULTS AFTER TOTAL EXCISION OF 
THE SCAPULA FOR SARCOMA.* 


WITH STATISTICAL TABLES 


BY CHARLES B. G. DE NANCREDE, M.D., 
OF ANN ARBOR, MICH., 


Professor of Surgery in the University of Michigan and in Dartmouth Medical College 


SOME thirty or more years ago, one of the most distin- 
guished of English surgeons, the late Sir John Eric Ericsen, 
is credited with saying that we had practically reached finality 
in surgery—that there were no new fields to conquer, although 
of course improvements in technic, and therefore better results, 
were doubtless obtainable. Let us look back. What is left 
of the old surgery? Has not cerebral, gastric, hepatic, in- 
testinal, pulmonary, and cardiac surgery been born and grown 
to lusty maturity since then? Are we assured against falling 
into error similar to that of Sir John Ericsen? Certainly 
not; and it seems to me that the bulk of the profession is 
tending to perpetuate certain errors by keeping their eyes too 
exclusively fixed upon improvements in mere technic, which 
really determines much of our miscalled modern success. Our 
wonderful immunity against wound infection, and our con- 
trol of many of the factors making for dangerous shock, 
seems to me to be leading us to perform numberless operations 


* Presidential address delivered before the American Surgical Asso- 
ciation, Philadelphia, June 3, 1900. 
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upon the plea that if not fatal from hemorrhage and shock— 
mostly preventable—operative recovery is sure to occur; as 
if satisfactory “end results’ were not more important than 
temporary recovery—a somewhat doubtful blessing for the 
victims of malignant disease. 

Do we not compile our statistics rather to demonstrate the 
success of our technic, so far as the immediate risk to life is 
concerned, rather than to show by the 
benefit has accrued to the patient? Would it, not be well to 
lay to heart some advice of Sir W. H. Bennett’s which I will 
quote. ‘It is well that we should beware lest a single pre- 
dominant factor should be allowed to lead to our regarding, 
through a small tube only, a subject the horizon of which is 
absolutely unlimited. It has been said that the basis of sur- 
gery is handicraft, and this, in a sense, is true; but surely 





‘end results,” 7.e., what 


it is truth only half told,” for “lying behind certain issues ” 
to which I have referred, “is a far greater thing—the 
knowledge of when to apply that craftmanship of which every- 
one who now aspires to the practice of surgery should make 
himself a master. Nothing that has happened in the improve- 
ments connected with the practice of our art justifies, so far 
as I know, the modification by one iota of the edict of the 
great surgeon, who before advancing science had robbed 
operations of most of their horrors, said: “ The all-important 
thing is not the skill with which you use the knife, but the 
judgment with which you discern whether its employment is 
necessary or not.” Substituting the word “technic” for 
“handicraft,” and “is worth while” for “ is necessary,” this 
quotation epitomises the object of my address. 

To appraise correctly the propriety of any operation we 
must not only ascertain the immediate mortality, but the 
ultimate mortality, from failure to really cure, before we sub- 
ject our patients to useless risks. At least, we should be 
able to say that a certain number, however small, are cured, 
or that the interval before recurrence is likely to be long. 
No one recognizes more readily than I do how unreliable 
statistics are; but if with monotonous regularity the “end 
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result ”’ is failure, at least we can be assured that this is vastly 
more likely to attend our future efforts than success, without 
any nice calculation of percentages, 





and we shall cease to be 
self deceivers and blind leaders of our blinder but confiding 
patients. 

In all business it is necessary to take stock from time to 
time, in order to ascertain whether our increasing income is 
a genuine return upon our invested capital, or whether we 
may not have impaired this and are gradually becoming bank- 
rupt. So also in our profession it is wise to “ take stock,” as 
it were, to determine whether we really have made all the 
progress we claim, or whether, perchance, we have not 
diminished our capital of apparently well-grounded confidence, 
until the inevitable crash comes, revealing the true state of 
affairs, with its subsequent long-continued distrust of even 
conservative and genuine progress. ‘This is well illustrated 
by the diametrically opposite advice given for the operative 
treatment of head injuries, during the eighteenth and nine- 
teenth centuries. Should we find that real progress has been 
made, we can continue our practices; if partial advance alone 
has been secured, we must strive to render our success more 
complete; if real failure be the verdict of careful study, we 
must at once abandon that which has proved a broken reed, 
and start afresh in some new direction. Monumental conceit 
can alone oppose such periodic investigations, but those are 
unlikely to be welcomed with open arms who suggest the 
possibility that all which we now advocate and practice may 
not be good. 

Following the example of one of my illustrious predeces- 
sors in this Presidential Chair, the late D. Hayes Agnew, in- 
stead of attempting to address you on some general subject. 
I shall strive to add my small contribution to the sum of more 
exact surgical knowledge. I have selected for investigation, 
total excision of the scapula for primary malignant disease. 
This of course practically means some form of sarcoma, 
since true carcinoma cannot be primary in bone. I am influ- 
enced in my choice because this is strictly a conservative opera- 
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tion for malignant disease of the bone, and because the local 
extirpation of all the neoplasm presents apparently most 
favorable conditions. Moreover, while not frequently per- 
formed, a sufficient number of cases are at everyone’s dis- 
posal to guide us in deciding the following questions: 

What are the probabilities as to operative death? Is 
there a material improvement in the numbers of the im- 
mediate survivals of the operations owing to our modern 
means for conserving blood? What are the chances for local 
recurrence, and are they early or late? Are early visceral 
metastases or recidives common? When operative recovery 
ensues, to what is the later death usually due? Is life much 
prolonged, and how much relief is effected by the operation? 
Can excision of the scapula be considered a curative operation, 
and if so, can this frequently be affirmed ? 

I shall endeavor to briefly settle for you these questions 
by the results of a study of all the recorded cases accessible 
to me in medical literature, and all unpublished cases with 
which the Fellows, and others have kindly supplied me by 
correspondence. A complete table of all unquestioned cases 
is appended, to enable the Fellows to review my conclusions 
if they so desire, and I must beg that they will judge of their 
correctness by glancing at the Tables (pages 8 to 17) as | 
read, these really constituting the body of my address. 

I do not deny the possibility—indeed, the probability—that 
I have not secured reports of all total excisions of the scapula 
for malignant disease, and possibly more favorable results 
might thus be revealed if additional cases were unearthed, but 
after the exhaustive efforts I have made, I am convinced that 
no material change would be made in my conclusions. 

A few words are requisite to explain the methods em- 
ployed in the compilation of these tables, which differ widely 
from all their predecessors. Nothing so strongly impresses 
the conscientious student as the extraordinary inaccuracy of 
the tables purporting to be those of complete extirpations of 
the scapula. Many cases were really partial removals, or, 
sometimes, indeed complete removals, but done in two stages, 
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this latter method being a decidedly less dangerous operative 
procedure than complete removal at one sitting, although 
favoring local recidives and visceral metastases. Still further, 
cases are often admitted where portions of the clavicle or even 
the head of the humerus have been involved by the neoplasm 
and required removal; it is manifestly improper to include 
such cases in statistics purporting to be operations for disease 
restricted to the scapula, and is misleading as to the results 
of removal of the scapula alone. 

A few cases have been included in my statistics where 
portions of the healthy clavicle,or even the head of the humerus 
have been removed. Such sacrifice of healthy bone tissue was to 
shorten the operation, to enable inadequate soft tissue flaps 
to cover the bones, or to mould the shoulder into better shape, 
not because of any trouble in the bones. Per contra in two 
instances in my tables small portions of the tip of the cora- 
coid were left to facilitate operation, but in neither instance 
did these serve as the starting points for recidives, so far as 
is known (see cases of Gerster, No. 50, and of Bastiennell;, 
No. 59). It has seemed better to include these cases in the 
body of my statistics rather than to place them in the doubtful 
class, upon purely technical grounds. 

In such cases it was thought that any increased risk of 
pyogenic or neoplastic infection of the cut osseous surfaces, 
or additional oozing, was more than counterbalanced by the 
greater certainty that no macroscopic diseased tissue w?3 
overlooked, and that the rapidity of the operation secured by 
cutting through, instead of disarticulating the clavicle or dis- 
secting out the coracoid process, lessened both hemorrhage and 
shock. All such cases promptly recovered, thus showing that 
no additional operative risk was incurred. 

Again, the most careful search throughout the whole 
domain of medical literature by myself and others, has failed 
to reveal any reliable information concerning certain cases 
found in nearly all tables. Their existence is not denied, only 
the propriety of quoting them is severely questioned. Even 
a case, which research showed was a removal of the scapula 
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after death, has been included by Karl Heldrich in his dis- 
sertation entitled, “‘ Totale Resection der Scapula,’’ Munchen, 
1903. 

I can only attribute these blunders to the childlike confi- 
dence reposed by some in the accuracy of the headings of 
articles, inducing them to confine their researches solely to a 
perusual of the titles of reported cases, when a most cursory 
glance over the text would have shown the misleading char- 
acter of these. In some few, the evidence advanced to prove 
that the disease was primary in, and confined to, the scapula 
has proved fallacious, a careful scrutiny of the history demon- 
strating that the neoplasm originated in contiguous muscles, 
this form of sarcoma being claimed by Butlin to be especially 
virulent as compared with bone sarcoma; these cases have 
been excluded or placed in the doubtful class. Contrary to 
the common practice, all cases where the microscopic picture 
and the subsequent clinical course proved that the growth was 
a pure enchondroma have been rigidly excluded from my 
tables. With still greater propriety, excisions for tubercular 
or pyogenic osteomyelitis and its consequences, are omitted, 
because in such cases if operative convalescence is secured, 
cure is effected, which certainly cannot be affirmed after 
operations for malignant disease. The inadequacy of the de- 
scription of the microscopic appearances of one case of cyst 
of the bone following trauma, where no proper evidence of 
malignancy was supplied, led me to place this case in the 
‘doubtful class.” 

Finally, from the later published reports, or by corres- 
pondence, some cases have been transferred from the cured 
class to the death column. From such researches I think that 
I am amply warranted in placing the question mark after cases 
which have made operative recoveries, but whose subsequent 
histories have extended only over a few months, and in some 
instances only a few weeks. The demonstrated inadequacy of 
the three years rule has led to its total disregard in this ad- 
dress, because a slavish and ignorant adherence to this arti- 
ficial rule has led to many unwarranted statements upon which 
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has been founded erroneous practice. Under this rule recovery 
has been claimed while the reporter states that a late metas- 
tasis proved incapable of being radically treated. 

All the statistics of the past, French, German, American, 
are absolutely misleading as to the operative mortality and 
end results of total excision of the scapula for primary 
sarcoma, 

Although I have added twenty-two cases to those pub- 
lished in 1900 in Buchanan’s tables, after a careful study of 
the literature by myself and two competent linguists, I have 
felt compelled to eliminate a number of cases, so that the 
total is slightly below that reported by Buchanan, for total 
extirpations, and upon which surgeons have relied since its 
publication in 1900. I wish here to acknowledge my indebted- 
ness to this author both for his valuable tables and the infor- 
mation supplied me by his personal communications. I have 
also added two new cases to the second table comprising those 
where more than the scapula was involved in the malignant 
process. 

A study of the 65 cases of malignant diseases tabulated, 
where the scapula alone seemed involved, has led to the sur- 
prising discovery that only one case is nearly certainly cured- 
MacDonald’s, No. 39. Buchanan’s case, No. 33, with hope- 
less metastases five years after excision of the scapula, should 
serve as a warning not to be over-sanguine. The following 
were probably cures, although in none had they been observed 
as long as Buchanan’s. Case No. 4 of Syme’s was well 
“several years’ after the operation on the scapula, although 
this had been preceded by removal of the humeral head for 
a supposedly benign condition, and its admission to my list 
is perhaps of doubtful propriety. 

Case No. 29 (Phelps) was believed to be well four years 
after amputation of the arm for recurrence. Cases 16, 38, 
39, 46, 54, 60 and 61, were only followed for under four years. 
Accordingly we have one practically certain cure, and 
six probably cured, but one of these required a secondary 
operation and all may have relapsed later. Set against these 
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uu 


. Syme, Edinburgh........ 
Buchanan’s list, No. 2 


be 9 | 


*. von Esmarch, Kiel... 
Buchanan’s list, No. 6 


A. Hammer, St. Louis.... 
Buchanan's list, No. 7 

J. Syme, Edinburgh...... 
Buchanan’s list, No. 8 

M. Michaux, Louvain....... 
Buchanan's list, No. 9 

S. Rogers, New York..... 


Buchanan's list, No. 11 


G. Pollock, London , 
Buchanan’s list, No. 13 


C. Steele, Bristol....... 
Buchanan's list, No. 14 


K. King, Hull 


Buchanan's list, No. 15 


J. Spence, Edinburgh....... 
Buchanan's list, No. 17 


R. Schnieder, K6nigsburg 
Buchanan's list, No. 19 


Wm. MacCormac, London 
Buchanan’s list, No. 21 


| 
| 


‘ 
| 


TABLE 


Date of 
operation 


Oct. 1, 1856 


May 9, 1859 


| Oct., 1860 


Nov. 13, 1862 


Nov 24, 1864 


Dec. 12, 1867 


Sept. 30, 1 869 


April 18, 1871 


June 17, 1871 


Feb. 21, 1872 


Dec. 3, 1873 


May 10, 1876 


.—END RESULTS AFTER TOTAL 


| 
| 


Sex Age 
F. 70 yrs. 
M. 33 yrs 
F. 18 yrs 
M. 45 yrs 
M. 15 yrs 
F. 7 yrs. 
M. 47 yrs. 
F. 8 yrs. 
F. 8 yrs. 


| M. 66 yrs. 


M. 


F. 


6 yrs. 


29 yrs. 


Condition for which 
operation was done 


Operative 
results 


Cystosarcoma Recovery 


Sarcoma Recovery 


“Malignant growth” Recovery 


(Sarcoma) 


Recovery 


‘Malignant growth” 
(Sarcoma) 


**Encephaloma”’ Recovery 
(Sarcoma) 


Carcinoma (Sarcoma) Recovery 


“Vascular growth’ Death 


(Sarcoma) 


Encephaloid Recovery 


(Sarcoma) 


Carcinoma (Sarcoma) Recovery 


‘*Malignant growth"’ Recovery 
(Sarcoma) 
Sarcoma Recovery 


Recovery 


‘*Myxochondroma”’ 
Myxochondro- 
sarcoma (f) 
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EXCISION OF THE SCAPULA 


Later history End results 


No recurrence during two _ Died in 2 m. 
months, patient sur- 


vived 
Recurrence early Died in 6 m. 
Recurrence early Died 10 m. 
aiter opera- 
tion 


No recurrence ‘“‘several Recovery 
” 


years later 


development of | Death in 10m. 


stinal growth 





Rapid recurrence Death in 6 m., 


gronchopneumonia ag- , Diedon sthd. 
yravated by the 


chloroform 


Died middle 
of Sept. 1871, 
about 5 m. 


Recurrence in less than 
seven weeks; this was 
removed but was fol 
lowed by another in 
two weeks, which 
proved inoperable 





No recurrence 2 ycar Recovery 
later 
*) Died in 6m, 
( ralization Died in 44 m. 
Recurrence Died Nov. 12, 


1876, 6 m. 
aiter oper 
ation 


FOR SARCOMA 


Remarks 


Exhaustion and old age, yet no 
adequate cause for exhaus- 
tion is given Were there 
metastases in the organs es- 
sential to life? 

Part of clavicle removed— 
apparently healthy—to fa- 
cilitate operation 


Three-fourths of inch of clav- 
icle removed to facilitate 
operation 


Head of humerus had been 
previously removed for chon- 
droma(?) It is somewhat 
questionable whether this 
case should be classed as an 
excision of the scapula in 
view of the previous opera- 
tion 





Carcinoma not being primary 
& I 
in bone, the growth must 
have been sarcoma 


Part of clavicle removed be- 
cause thought to be ‘‘slight 
ly eroded.’’ Were not the ap- 
parent bronchitic symptoms 
probably due to undetected 
pulmonary metastases giv 
ing mise to active symptoms 
from the irritant effects of 
chloroform ? 

Secondary operation at 7 weeks 
followed by hopeless re- 
currence 


loo carly for definite results, a 
many cases die from recur 
rence or metastasis much 
later 

Careful scrutiny of the history 
shows that bronchitic(?) 
symptoms existed before op 
eration, continued with 
varying intensity during so 
called ‘* convalescence,” cul- 
minating in death from 
“capillary bronchitis;’’ no 
post-mortem. The whole 
pulmonary condition was al- 
most certainly due to lung 
metastases precedisg oper- 
ation 

Uninvolved portion of clavicle 
removed to facilitate oper- 
ation 

Clavicle divided just internal 
to coracoid process for con 
venience. So-called myxo- 
chondromata contain genu 
ine sarcomatous tissue if all 
portions of the growth are 
carefully examined in al 
most every instance 


Reference 


Medico-Chirurgical Trans., 
London, 1857, vol. xl, 
Pp. $07. 


Archiv f. klin. Chirurg., 
1863, vol. iv, p. 584 


St. Louis Med Re p., 1866, 
vol. i D. F. 

Syme, Excision of the 
Scapula, Edinburgh 
1864. 


Gaz. Méd. de Paris, 186¢ 
P. 313. 

Amer. Journal Med 
Sciences, 1868, vol. lvi, 
P. 359 

St. George’s Hospital Re- 
ports, 1869, vol. iv, p. 


233. 


Brit. Med. Journal, 1871, 
vol. ii, Pp. 430. 


Liverpool and Manchester 
Med. and Surgical Re 
port 1874 

Dublin Jour of the 
Medical 1873 





vol. lv. p. so8 


Berlin. klin Wochensch 


187, vol. xi, p. 377 


St. Thomas’s H« 
Reports, 1876, vol. vii, 
Pp. 307. 











24 


CHARLES 


3 G. DE 


NANCREDE 


TABLE I.—END RESULTS AFTER TOTAL EXCISION 


Operator 


J. Spence, Edinburgh 
Buchanan's list, No. 25 


G. A. Peters 
Buchanan’s list, No. 26 


F. A. Nixon.. 
Buchanan's list, No. 28 
A. Roth, Cagliari 


Buchanan's list, No. 29 


de Nancréde 


Geo. W. Gay, Boston 


Mr. Ellison.... 
Buchanan's list, No. 30 


Lannelongue 
Buchanan's list, No. 33 


J. H. Brinton 
Buchanan’s list, No. 34 


H. Trendelenburg, Bonn 
Buchanan’s list, No. 37 


T. F. Chavasse, Birmingh: 


Buchanan’s list, No. 41 


| P. Sendler, Magdeburg 


25 


28 


31 


Buchanan’s list, No. 43 


J. Van der Hoeven or 


Buchanan’s list, No. 44 


M. Perier 

Buchanan's list, No. 4s 
6: 

Buchanan's list, No. 46 
J. Israel, Berlin. 

de Nancréde 


Hadra, Erlangen ; 
Buchanan's list, No. 48 


A. M. Phelps, New York. 
Buchanan's list, No. 49 


Putti ; 3 
Buchanan's list, No. 50 


W.H.A. Jacobson, London 


Buchanan's list, No. 51 


M. Folet of Lille. , 
Buchanan's list, No. 53 


Date of 
operation 


Jan. 11, 1878 | M. 42 yrs. 


Nov., 1881 M. 13 yrs 


Feb. 1, 1884 M. 23 yr 
July 7, 1884 M. 13 yrs. 
Mar. 5, 1885 M. 34 yrs 
Oct. 3, 1885 F. 11 yr 


Nov. 16, 1886 | M. 42 yrs 


Feb., 1888 F. 8 yrs. 


May 2, 1888 F. 23 yrs 


Mar. 7, 1889 M. 44 yrs 


Oct. 14, 1889 M. 55 vr 
THSgQ M 


July 6, 1890 M. 38 yrs 


Jan. 13, 1891 | M. 59 yrs. 


Nov., 1891 | M. 42 yrs 
1891 
March, 1892 | F. Adult 


April 14, 1893 | F. 19 yrs 


Jan. 14, 1884 | M. 33 yrs. 


Condition for which 
operation was done 


“Tumor” 


Carcinoma (Sarcoma) 


Sarcoma 


Myxosarcoma 


Sarcoma 
Sarcoma 


Chondrosarcoma 


Sarcoma 


Sarcoma 


Sarcoma 


Sarcoma 


Sarcoma 


Sarcoma 
Sar¢ oma 


Sarcoma 


Sarcoma 


Fibroma by patho- 
logists. Because of 
recurrence, growth 
was’ evidently 
fibrosarcoma 


Sarcoma 


Sarcoma 


Sarcoma 


Operative 
results 


Death 


Recovery 


Recovery 


Recovery 


Recovery 
Recovery 


Death 


Death 


Recovery 


Death 


Rec very 


Recovery 


Recovery 
Recovery 


Recover} 


R ecovery 


Recovery 


Recovery 


Recovery 


Recovery 








OF 


\ 


No 





ot 


Rep 
y 








OF THE SCAPULA 


Later history 


No recurrence at last re- 
report at the end of 3 
months 


Last record only few 
weeks after operation 
No recurrence in 1888, 


according to Tito Costa 
in Buchanan’s table 


Recurrence and death 


inside of the year 


No record after report in 
journal 


Recurrences Feb. 8, 12 


20 


Sarcomatosis of 
local recurrence 


lung 


No recurrence at the end 
of 15 months 


Last report Feb. 4, 1r8go 

, ' op 

thal cause Entero 
colitis ”’ 


sarcomatosis of liver, 
nght pleura, and prob- 
ably left lung 


Recurrence 1 month, op- 
erated. Second recur- 
tence, operation at- 
tempted, abandoned 


Recurrence and removal 
of arm July 3, 1895(?) 


\o 


further 


data after 
May, 18q1 
Well two years later 
when last seen 
Reported during same 
year 


TOTAL EXCISION OF 


FOR SARCOMA—Continued 


End results Remarks 


Died Clavicle divided near acromial 
end to facilitate operation 
Nothing beyond statement 


that operation was done and 


result 
‘ _ P ar 
Recovery(?) | Too early for definite end 
results 
Recovery(’?) | Too early for definite end 


results 


Reasonably certain recovery, 
although may have recurred 
later 


Recovery (?) 


Death in less 
than a year 


Recovery (?) 


Died in 36 h. | Alcoholic subject 
Shock 
Died 1 h. from 


shock 


Died in 18 m 


Died same day 


Death on 14th 


day 
R(?) Too early to determine end 
results 
R(?) Too early to determine end 
le 
Tesul 
Died in 14m. | Too early to determine end 


results 


Died in 1 


Died in ro w. | Head of humerus removed be 


Sepsis cause of paucity of soft part 

covering 

R Well February, 1900 

R(? 

2 y ar! lpte > ve | 

R (7) Too early to determine end 
results 

R Too”early to determine end 


results 


SCAPULA 


Reference 


Lectures on Surgery, 3rd 
Ed., vol. ii, p. 1107. 
Amer. Journal of Med. 


Sciences, 1878, vol. 
1xxvi, Pp. 100 


Brit. Med. Journal, 1881, 
vol. ii, p. 1056. 


Melis, Extirp. della Scap- 


ola, Cagliari, 1886 
Arch. di Ortop. Anno 
10, No. 2, 1893 Bu 


chanan’'s letter to author 


Personal letter to de 
Nancréde 

Austral. Med. Gaz., 1884, 
vol. iv, P. 39. 

Lecons clinique Chir., 
Paris, 1885, p. 235. 


Maryland Med. Journ., 
1885-6, vol. xiv, p. 21. 

Trottmann Ueber die 
2xtirp. der Scapula, 
1887 

Lancet. London, 1892, 
vol. ii, p. 471 

Arch. f. klin. Chirurg., 
1889, vol. XxXxXvVili, p. 
300. 

Neder]. Tydschr., v,. Ge- 
neesk, 1890, vol. xxvi 
Pp. §21 

Le Mercredi méd., 18go 
p. §1 

Riforma med Napoli 
May 1, 1891 

Berlin. klin. Wochenschr 
vol. xxxiii Nov., f 
987-8 

Hausmann, Ueber die 


des 
1892, 


totale extirpat. 
Schulterblattes, 
Erlangen. 


Medical and Surgical Re 


porter, Phila., Sept. 9. 
1893; Personal com- 
munication to Dr 


Buchanan 


Riforma med Napoli 
May 1, 1891. 

The Operations of Sur- 
gery, London, 1897. 
p. 151; also personal 
letter Dec. 4, 1908 

Bull. méd. du Nord 
1893, Vol. XXXil, Pp. 305 








No. 


33 


34 


30 


38 


39 


4° 


43 


44 


45 


460 





CHARLES B. G. DE NANCREDE. 


TABLE I.—END RESULTS AFTER TOTAL EXCISION 


Date of 


Operator operation 


J. J. Buchanan, Pittsburgh. Pr 


. Mar. 15, 1894 
Buchanan's list, No. 56 


Madelung, Strasburg. 


s : Mar. Ss; 1895 
Buchanan's list, No. 58 


A. B. Johnson, New York....... Oct. g, 1895 
Buchanan’s list, No. 59 


J. C. Westren, Boston......... 


Dec. 28, 1895 
Buchanan’s list. No, 60 


R. F. Weir, New York...... ...| 1895 
de Nancréde 


J. C. MacDonald, San Francisco. | Jan. 31, 1896 
Buchanan's list, No 61 


T. K. Dalziel, Glasgow.......... Feb, 1896 
Buchanan's list, No. 62 


J. Israel, Betlin......s0.56.0 
de Nancréde 


April 6, 1896 


F. J. Shepherd, Montreal...... 


é June 26, 1896 
de Nancréde 


G. H. Eddington, Glasgow..... .| Dec. 27, 1896 
Buchanan's list, Ho. 64 


J. E. van Iterson, Leyden . Jan. 22, 1897 


Buchanan’s list, No. 65 


A. W. Mayo Robson, Leeds, now | July 20, 1897 
ee ees i 
Buchanan’s list, No. 67 | 

G. B. A. Moynihan, Leeds.......} Sept. 16, 1897 
Buchanan’s list, No. 68 | 


aS, 


ia Oct. 26, 1897 
Buchanan’s list, No. 69 


Wm. T. Bull.. ; ..eeeeet Nov., 1897 
de Nancréde : 


M. 


M. 
M. 


M 


M. 


N 


= 


M. : 


Sex Age 
34 yrs. 


Y. 23 yrs. 


14 Yrs. 


Adult 


Y. 25 yrs. 


30 yrs. 


. 30 yrs. 


33 yTs. 


8 yrs. 


. 23 yrs. 


| Condition for which | Operative 


operation was done results 
Sarcoma Recovery 
Sarcoma Recovery 
Sarcoma Recovery 


Sarcoma Recovery 


Sarcoma Recovery 
Sarcoma Recovery 
Sarcoma Recovery 


Myxochondro- 
sarcoma 


Recovery 


Myeloid sarcoma 


Recovery 


Recovery 


Sarcoma 


Sarcoma Recovery 


Sarcoma Recovery 
Sarcoma Recovery 
Sarcoma Recovery 
Fibrosarcoma Death in a 
| few hours 

from shock 








OF 


Sares 


Rapi 
ere 
wh 
do: 

mi. 
Tey 





TOTAL EXCISION OF SCAPULA. I 
OF THE SCAPULA FOR SARCOMA—Continued 


Later history End results Remarks Reference 


A growth had been re- | Died afters y. | Inoperable recurrence in upper | Phila. Med. Journ., rgoo, 
moved 4 months before | jaw vol. vi, pp. 7-82. 
scapula was excised 


Local recurrence Apr. 26; , Died in 5 m | Disease in central end of hu- Deutsche Zeitschr. f. 


removed: local recur- {| merus and outer portion of Chir. 1896, vol. xliii, p. 
rence June 10; op. re- clavicle. Died Aug. 10, 1895 443. 
fused | 

Reported well at end of R(?) | Too early to determine end New York Med. Journ 
about 1897 by letter to results vol. Ixiii, p. 389, also 
author dated Dec. 5, personal letter (1908) 
1908 to author. 

Operated twice during R(?) | Drowned over year after pri- Boston Med. and Surg. 
1896 lor recurrences mary operation Journ., 1896, vol. cxxiv 


| p. 511. Personal letter 
to author, 1908. 


Traced only about 2 R(?) | Too early to determine end _ Personal communication 
months results to author. 

Well at last observation R | Permanent recovery probably Occidental Med. Times, 
5 years after operation certain 1896, vol. x, p. 600. 


Also personal letter to 
author, Dec. 15, 1908 


Well Feb. 1900 (4 yrs.) R Permanent cure highest degree Glasgow Med. Jourm., 
by personal letter to probable 1897, vol. xlvii, p. 140 
Dr. Buchanan 

Resection of head of hu- R(?) Too early to determine end Berlin. klin. Wochenschr., 
merus had been done results. Somewhat doubtful vol. xxxili, pp. 987-988. 
one year previously by if this case should be in-; 

Gruber of Charkow cluded in this list 
for enchondroma 

Lung metastases recog- | Died July, ; : Se Montreal Med. Journ., m7 
nized in October, 1898 1899, a lit- vol. XXV, 1896-97; 

tle over 3 y. personal letter to au- 


thor giving final re- 
sults, Dec. 9. 1908. 


Died in17 m. | Generalized metastasis (see Glasgow Med. Journ., 


Generaliza- second reference) 1897, vol. xlviii, p. 202. 

tion Brit. Med. Journ., 1901, 
vol. 1, pp. 954-5, April 
20. 

Sensory anesthesia and R? No evidence as to what end Personal communication 
deficient circulation led results were to Dr. Buchanan, who 
van Iterson to remove in reporting the case 
the arm about Jan. 29., leads the reader to in- 
1897 fer that there was an 

operative recovery. 
- 
Sarcoma of lung Died Sept. ro, , Personal communication 
1899, about to Dr. Buchanan. 
y 13m. 

Rapid recurrence at op- , Died in 37 d. : eke e Brit. Med. Journal, 1898, 
erative site in 22 days, vol. i, p. 1198. 
when an operation was 
done 

ry 
in 1900 condition was R(?) External third of clavicle nor- | Bullet. Soc. Anat. de 
Teported as good mal but removed to facili- Paris, vol. Ilxxii, 1897 
tate operation p. 919. Piqué et Darti- 
ues, Rev. de Chir., 
aris, vol. xxi, pp. 437- 
= 488. 
= . Death Extract from records of 


New York Hospital se- 
= cured by the kindness 
of Dr. F. W. Murray. 
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CHARLES B. G. 


DE NANCREDE. 





TABLE I.—END RESULTS AFTER TOTAL EXCISION 


Operator 


M. Schmidt, Cuxhaxen 


Buchanan's | 


ist, No. 70 


Dr. Tricomi, Rome 


de Nancréde 


\. Gerster 


de Nancrede 


C. H. Golding-Bird, London 


New 


York 


Buchanan’s list, No. 72 


E. Quenu and G 


de Nancréde 


Rotter, operated by Gunkel 


de Nancréde 


C. M. Stemen 
de Nancréde 
A. Nota 
de Nancréde 


Chas. C. Allisos 
de Nancréde 


Renon 


Kansas City 


1, Omaha 


G. W. Crile, Cleveland. 


de Nancréde 


P. Bastienelli, 


Valdarno 
de Nancréde 


F. J. Lutz, St 


de Nancréde 


J. Buchanan 
de Nancréde 


C. B. G. de Nancréde, Ann Arbor 


de Nancréde 


L. A. Dunn, Le 
de Nancréde 


M. Lejars, Pari 
de Nancréde 


San 


Louis 


Pittsburg 


yndon 


Ss. 


Giovanni 


Date of 
operation 


Dec. 5, 1897 


1899(/) 


| Jan. 10, 1900 


July 23, 1902 


1903 


March, 1904 


Mar. 12, 1904 
Feb. 20, 1905 


April, 1905 


July 1, 1905 
Feb. 1 1g00 
Nov. 7, 1904 
July 9, 1908 


Sex Age 
| M. 57 yrs. 
M. 47 yrs 
M. 8 yrs 
F. 10 yrs 
M. 16 yrs 

M 

M 40 vfs. 
M. 12 yrs. 
F 9 yTs. 
M. 31 yrs. 
F. 18 mos 


28 yrs 


35 Vrs. 


+ Sarcoma 


Sarcoma 


Condition for which | Operative 


operation was done | 
| 


Sarcoma 


Myxochondrosar- 
coma 


Sarcoma 


Endothelioma 
(Sarcoma) j 


Sarcoma 


Sarcoma 


Sarcoma 


Sarcoma 


Sarcoma “‘ Myelogenic 
osteosarcoma ”’ 


Sarcoma 





Sarcoma 


Sarcoma 


Sarcoma 


Sarcoma 


results 


Recovery 


Recovery 


Recovery 


Recovery 
Recovery 


Recovery 


Recover} 


Recovery 


Recovery 


Recovery 


Recovery 


Recovery 


Recavery 


Recov ery 


Recovery 


Recovery 














TOTAL EXCISION OF SCAPULA. : 


OF THE SCAPULA FOR SARCOMA—Continued 


Later history | End results Remarks Reference 


Local recurrence at end | Probably(?) | Secondary growths in axilla Deutsche Zeitschr. fur 


of one year; a meta-/| fatal. Last were removed once Chir., 1898-99, vol. l, 
static growth at exit of trace Jan P. 394. 
one sciatic nerve from 13, 1899 
pelvis 

Traced only one month | R(? Too early to determine end | Extirp. completa della 
after operation j results Scapola per sarcoma 


Arch. ed atti d. Soc. 
Ital. di Chir. 1899 
Roma, 1900, vol. xiv, 
Pp. 203-204. 


No record beyond one | Ri Too early to determine end | Festschrift, Abraham 

month | results Jacobi, May 6, 1900, 
j p. 124. 

No record beyond one R(?) Entirely too early for any-} Personal communication 

month definite end results | to Dr. Buchanan. 
} 

Record of barely 44, R(?) Too early for any definite end | Rev. de Chirurg., Paris, 
months results vol. xxvii, pp. 421-436. 

Several weeks later head ,; Died 4 m. Was not the ‘‘croupous pneu- | Deutsche Wochenschr. 
of humerus removed to | ‘ monia”™ really pulmonary Vereins-Beilage, vol. 
facilitate healing; died sarcomatosis, producing con- XXiX, Pp. 177. 
of “croupous pneu- |} solidation and a simulation 
monia”’ of genuine pneumonia? 

None, but information R(?) Alive in 1908 | Personal letter to author. 
inadequate 

Last report 6 months | R(?) Too early for end results Gior. d. R. Acad. di Med. 
after operation |} di Torino, 4, S. vol. x, 


pp. 651-0657 


Visceral metastasis in | Diedsoonafter .| Personal letter to author. 


' 
two years | secondaries | 
| appeared } 

Early intrathoracic Died in 6 m, ; ; | Personal letter to author 
metastases | | 

Well on Dec. 15, 1908, as | R(?) Tip of coracoid left to facilitate | Sopra un caso di extirpas 
reported by operator to operation. Enlarged axil- | totale della  scapola 
author by letter lary gland removed nearly sinistra, Polyclinico, 

two years later. Was well Roma, vol. xiv, sez. 

Dec. 15, 1908 prat., pp. 97-102. Per- 

| sonal letter Dec. 15, 

1908. 

| R(?) Reported well 32 months Surgery, Gynecology and 
Obstet., Chicago, vol. iv, 
pp. 11-12 Personal 

| letter Dec. 13, 1908. 

} 

Discharged within one | R Perfectly well Jan. 22, 1909 | Personal letter to author. 
week; later news, Jan. | Jan. 15, 1909. Letter 
22, 1909, well from father 1-22-1909. 

Kindly sent me by Dr. 
Buchanan. 

Marked recurrence (in- | Died of recur- | Died July 19, 1906 Hospital Record, Univer- 
operable) by Aug. 24, rence and sity of Michigan. 
1906; soon after ‘‘be-| generaliza- 
came numk from tion, 4 mos 
breast down with 19 days 
secondaries probably | 
in the dorsal vertebr2 | 

Reported well nearly two | Deathin about Brit. Med. Journ., March 
years after operation. 3 y 26, 1908. Personal 
In 1907(?) extensive letter of Jan. 9, 1909 
local recurrence and to author. 
death 

Latest report, 3 months R(? Clavicle divided for conven- Sarcome de _ 1l’omoplate 

ience. Too early for deter- gauche, ablation totale 
mination of end results de l’omoplate. Bull. et 


Mém. Soc. de Chir. de 
Paris, N.S., vol. xxxii, 
pp. 802-4. 
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CHARLES B. G. DE NANCREDE. 





TABLE I.—END RESULTS AFTER TOTAL EXCISION 


Operator 


S. McEwen, Orlando, Florida.... 


de Nancréde 


F. N. Pryanishnikov 
de Nancréde 


Date of 
Operation 


Jan. 25, 1908 


faa 1908 


Sex 


Age 


M. 26 yrs. 


M. 7 yrs. 


Condition for which 
operation was done 





Endothelioma (Sar- 
coma) 


Sarcoma 


Operative 
results 





Recovery 


Recovery 


—CASES WHERE MORE THAN THE SCAPULA WAS INVOLVED 


BEING REMOVED AT ONE SITTING WITH PRESERVATION 


Operator 


de Nancréde 


Date of 
Operation 


Von Langenbeck, Berlin........ May 22, 1855 
Buchanan’s list, Case 1 

M. Michel, Strasburg. Sept. 20, 1868 
Buchanan’s list, Case 12 

J. Spence, Edinburgh. Dec. 25, 1871 
de Nancréde 

G. Poinsot, Bordeaux. ae Sept. 6, 1884 
Buchanan’s list, No. 31 

A. MacCormac, Sidney.......... April, 1887 
Buchanan's list, No. 38 

C. H. Golding-Bird, London..... Mar. 28, 1893 

3uchanan’s list, No. 52 

P. Berger, Paris......... , June 2, 1897 
Buchanan’s list, No. 66 

C. M. Stemen, Kansas City...... Nov. 14, 1899 
de Nancréde 

M. Poisson.... sui eee 


*I desire to express my indebtedness to Dr. C. A. 
Kollig, of Ann Arbor, Mich. 


Sex Age 
M. 12 yrs. 
M. 50 yrs. 
M. 68 yrs 
M. §2 yrs. 
M. 56 yrs. 
F. 14 yrs 
F. 21 yrs. 
M. 51 yrs. 
M. 40 yrs. 


Condition for which 
operation was done 


‘Malignant growth” 
(Sarcoma?) 


Cyst of bone, almost 
certainly benign 


Tumor 


Sarcoma 


Sarcoma, primary in 
muscle 


Sarcoma 


Sarcoma 


Sarcoma 


Sarcoma 


Operative 
recovery 


Recovery 


Recovery 


None 


Death 


Recovery 


Recovery 


Recovery 


Recovery 


Pfender, of Washington, D. C., and to Dr. M 








TOTAL EXCISION OF SCAPULA. 


OF THE SCAPULA FOR SARCOMA—Continued 


Later history 


Last accessible report less 
than seven 
after operation 

Inoperable metastases in 
less than 2 months on 
head 


IN THE 
OF THE 


Later history 


Recurrence in 109 days 


No recurrence 


Rec. ? 


No time for recurrence 


Operation for recidives 
June and December 
1889; patient well 1898 


Recurrence in wound 
and axilla 
Recurrence of growth 


excised early in 1899 


Removal of one half of 

clavicle because _ in- 
volved by the neo 
_ plasm 


No definite after history | 


| End results 


} 


months | 


| 
| 
| 
| 
} 


| 
| 
| 
| 


| 
| 


R(?) 


Died. Exact 
time not 
given 


NEOPLASM, ALL OF THE SUPPOSEDLY 
REMAINDER OF THE UPPER 


End results 


Died in 34 m. 


Recovery last- 
ingoversy 


Died in 2 d. 


Died 19 hours 
atter operfa- 
tion 


R(? 


Remarks 


Too early to determine end 


results 


Resection of the head of the 
humerus and portion of the 
clavicle ‘‘ for the purpose of 
securing a better joint,’’ but 
they were apparently unin- 
volved by the neoplasm 


Remarks 


Three inches of clavicle re 
moved because imbedded 
and involved in the growth 

Microscopic description indi- 
cates probably a relatively 
benign myeloid growth 


Clavicle divided for conveni- 
ence. Clinical diagnosis; 
malignant. Course pursued 
and microscopic appearances 
left Mr. Spence in doubt. 

Outer portion of clavicle in- 
volved and removed; head 


Fock, 


of humerus excised for better | 


shaped shoulder. “*Gan- 
grene gazeuse”’ 

Acromium sawn 
base and left. Growth pri- 
mary in serratus 
muscle, later involving scap- 
ula, the recidives, required 
removal of portions of the 
external intercostals; 
tery freely employed 

A part of the clavicle was in- 
volved in the disease 
removed 


across at 


Latest report March 1900; too 
early for definite end results. 
Primary growth was in the 
trapezius, secondary in the 
scapula and clavicle, a por- 
tion of the latter being 
removed 


Curettage of a neoplastic area 
in the head of the humerus 


magnus | 


cau- 


and | 


Reference 


Journal of the Amer. Med. 
Association, vol. li, 
Aug. 29, Pp. 757. 

Khirurgiia, ) 
XXili, pp 


vol 
141 


DISEASED TISSUES 
EXTREMITY 


Reference 


Deutsche Klinic 

1855, No. 38, p. 422. 
Levrey, Resection com- 
plete du Scapulum, 
1869; also Case 3 of 
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successes (?) the cases of the following patients whose records 
are complete, who died from the operation or its results, or 
from either recidives or metastases, or where the data were 
too incomplete to determine the “end results.”’ 


Case number. Results. 
1. Died in two months. 


2. Died in six months. 

3. Died in ten months. 

4. Apparent recovery, already referred to. 
5. Died in ten months. 

6. Died in six months. 

7. Died on fifth day. 

8. Died in five months. 

9. No data after two years. 

10. Died in six months. 


11. Died in four and one-half months. 
12. Died in six months. 

13. Died, no date. 

14. Observed three months. 

15. Observed few weeks. 

16. Probable cure. 

17. Died under one year. 

18. Died in a few months. 

19. Died in thirty-six hours. 

20. Died in one hour. 

21. Died in eighteen months. 

2. Died on same day. 

23. Died on fourteenth day. 

24. Died in fifteen months. 

25. Died in three and one-half months. 
26. Died in fourteen months. 

27. Died in one year. 

28. Died in ten weeks. 

29. (Phelps) probably cured. 

30. Observed only a few months. 

31. Observed only two years. 

32. Died under one year. 

33. Died in over five years. 

34. Died in five months. 

35. Observed only about two years. 
36. Drowned about four years after last operation. 
37. Traced only about two months. 
38. Died from recurrence after sixth year. 
39. Probable cure. 

40. Only a few months. 

41. Died in three years. 

42. Died in seventeen months. 
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Case number. Results. 
43. No later history. 
44. Died in thirteen months. 
45. Died in thirty-seven days. 
46. Probable cure but too early for reliable results. 
47. Died in probably two years. 


48. Only traced one month. 

49. Only traced one month. 

50. No record beyond one month 

51. Record only four and one-half months 

52. Died in about four months 

53 Possible cure. 

54. Record only six months 

5. Died in over two years 

56. Died in six months. 

57. Nearly three years, possible cure 

58. Observed thirty-two months. 

59. Observed over three and one-half years. 

60. Observed three years and seven months, then well 

61. Died in five months. 

62. Died in three years. 

63. Observed only three months. 

64. Observed less than seven months. 

65. Died from early inoperable cranial growths within less than 
two months. 


Cases 48, 49, 50, 51, 53, 57, 58, 63, 18 and 63 have no 
reliable record as to * end results,” having data lasting perhaps 
only one week, one month, four and a half, six months, up to 
and at most thirty-two months in one case. In the light of the 
evidence of recurrence, as shown by the records of other cases 
already quoted, who can doubt that the “end results” if 
known, would be as bad as those already finally determined, 
i.e., usually death, possibly one or two recoveries. 

Putting the facts in another way, out of 65 cases, 26 were 
dead in less than one year, 3 were dead inside of eighteen 
months, 2 survived two years, 2 lived for three years and 1 
for five years before succumbing. Thirty-five then died inside 
of two years—-over one-half. 

Of the 9 cases included in my second table where disease 
had invaded the surrounding tissues requiring their removal, 
and including two cases where the diagnosis was doubtful, 
the showing is not materially better. 








20 CHARLES B. G. DE NANCREDE. 


Case No. 1 died in three and one-half months; Case No. 2 
was well over five years but the malignancy of the growth is 
much in doubt; No. 4 died in two days from wound infection ; 
No. 5 where the growth was secondary in the scapula was 
well nine years later after repeated operations; No. 6 died in 
one year and five days; No. 7 was only observed about one 
year; No. 8 died in nineteen hours; while concerning Nos. 3 
and 9g there is no definite history. 

To what conclusions does this sorry showing drive us? 
That except under peculiarly advantageous conditions, we can- 
not hope for much prolongation of life, and still more rarely 
for a permanent cure. This latter can only be secured by a 
very early operation—almost as soon as the growth is diag- 
nosed. Unfortunately, in certain instances, even the earliest 
possible intervention will prove unavailing, probably owing to 
the unusually favorable relations of the minute blood-vessels 
of the growth to the neoplastic cells, presenting facilities for 
their embolic dissemination. 

The probabilities as to operative death; whether recoveries 
are more common than in the past; the probabilities of local 
or general recurrence ; whether these are early or late; to what 
late death is due when operative recovery occurs; and can ex- 
cision of the scapula be considered a curative operation, are 
best and most fully answered by a study of my tables,—never- 
theless, I shall dwell chiefly upon some of these points. One 
question as to whether life is prolonged when death results 
from recidives or generalization cannot be answered, as there 
are no data securable as to the natural history of unoperated 
sarcomata of the scapula. 

Study of the literature reveals other data than those which 
I can now give, showing how commonly recurrence in loco 
takes place, and how probable it is that the recidives provide 
the foci whence generalization occurs, the primary growth 
having been removed before metastases had taken place ; hence, 
if local recurrence is preventable by earlier operation, a certain 
number of fatal cases of visceral involvement might be 
avoided. At once the question suggests itself, might not an 
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interscapulo-thoracic amputation instead of an excision of the 
scapula render possible a much wider extirpation of the tissues 
in which recidives occur, and thus lead to a greater number 
of permanent recoveries? The evidence on this point I have 
not attempted to secure but would urge that this investigation 
be made in the near future by some one of the Fellows. 

The commonly accepted reasons for the early metastases 
by the vascular system are too well known to need mention, 
but I believe clinically, too much stress is unwittingly placed 
upon one fact and too little upon another, unconsciously creat- 
ing a tendency to fall into a most serious error. Because 
lymph-node infection is a not uncommon possibility in sarcoma 
of bone, in the absence of any such complication, when no 
obvious visceral metastases are detectable, we too often ignore 
the probability of the presence of innumerable minute metas- 
tatic deposits in the lungs and other organs, which from their 
small size, their number and uniform dispersion throughout 
the viscera, defy detection by the most expert diagnostician at 
ihe time of operation, too often to demonstrate their fatal 
presence after all the primary focus has been thoroughly re- 
moved, and where no recidives appear in situ, whence the 
generalization could have occurred. 

While my tables cannot be made to show in a definite way 
the propriety of these statements, the extended histories of 
many of these cases fully warrant my assertions. 

Although these cases do not appear to bear upon the ques- 
tion of the lessened operative mortality of excision of the 
scapula, operative removal of the scapula for other conditions 
as well as the more recent cases included in my tables, show 
that total excision of the scapula is somewhat less dangerous 
than formerly. Possibly some patients who died in the past 
of shock and hemorrhage, had they survived would have shown 
additional cures, so that the probabilities of slightly improved 
“end results’? may be anticipated. If this operation is per- 
formed for unquestionably benign growths, it is entirely proper 
and should prove increasingly successful. Percentages, as be- 
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fore stated, are misleading rather than informing, hence none 
such will be given. 

Certainly metastases and recidives are common, if indeed 
metastases have not already occurred before operation, but 
have been overlooked. 

With very few exceptions, all complete histories sooner or 
later show that death resulted from local recurrences or gen- 
eralization throughout the economy. 

Although I am unwilling to take an extreme position, if 
the positive diagnosis of malignant disease can be made, | 
shall, I think in the future, recommend early intercostohumeral 
amputation, until this procedure is also proved to be inferior, 
or no better, in the “end results’ than complete excision of 
the scapula alone, and I shall set my face absolutely against 
any partial resections of the shoulder-blade for malignant 
disease. 

No one can deny that retention of the remainder of the 
upper extremity is desirable, and that it is always of some 
utility, while in many the ability to use the arm is surprisingly 
good. Nevertheless, life should be considered first, utility last. 

None would be more pleased than I to have my gloomy 
forecasts disproved, but I cannot shut my eyes to what I have 
learned from a study of the literature of the subject. The 
outcome of my investigations was a complete surprise to me, 
as I anticipated a far different result. 

In conclusion, permit me to ask a careful consideration of 
my tables, prepared only after the consumption of a vast 
amount of time and study and which have led to such un- 
foreseen conclusions. I would also insist upon the propriety of 
the application of similar methods to the study of some of 
our accepted plans of treating other diseases. This is not my 
first experience of the disillusionizing effects of a study of 
“end results.” A number of years ago I read a paper in 
Chicago, where my own experience and that of others to which 
I had access, demonstrated by the end results, the almost cer- 
tainty of ultimate failure to cure focal and Jacksonian epilep- 
sies by the excision of the discharging cerebral lesions, 











THE OLD, AND THE BEGINNING OF THE NEW, 
IN SURGERY.* 
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It has happened to the writer to have lived in one of the 
World’s periods of greatest activity and progress. It may 
be questioned whether the last half of the Nineteenth Century 
cannot claim the maximum of development in those conditions 
which have contributed to the improvement of man’s stay on 
earth. In considering these conditions, and the influence ex- 
erted by them, it must not be forgotten that the foundation 
upon which they are builded and upon which they rest, took 
origin at the very beginning of man’s existence—at the dawn 
of creation, 
progressively through the contributions which have been made 


and the structure of knowledge has grown 





in successive periods of time, influenced by the conditions of 
life which have constituted their environment. ‘This, it may 
be said, has been eminently true in the development and growth 
of surgery 
art, and emancipated only from this ignoble association when 
the genius of those who were its disciples gave to it its proper 
place as a part of the science of medicine, through the ingraft- 
ing of the principles of that science which were essential to 
its development and growth. In the successive ages of the 
World’s history the value of life has been measured by the 
increase in knowledge of the means of its preservation, and 
all efforts have been directed to those ends, until in this day 
the prevention of disease, through the prevention of the causes 
which produce it, has become the ideal object of the labors of 
the disciples of the art of healing. 

In view of the limit the writer has fixed for the discussion 
of the subject expressed in the rather comprehensive title of 





at one time the legitimate part of the barber’s 


* Read by title before the American Surgical Association, June 4, 1909. 
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his paper, he is moved to state that it will concern chiefly his 
own experience, which covers nearly the last half of the last 
century. In that period of time two of the most important 
and controlling contributions to surgery have been made—the 
general introduction of the use of ether as a anesthetic agent 
in major surgical operations and the method of antisepsis in 
the treatment of wounds. 

With regard to the first, it has occurred to him to witness 
operations upon patients who had been placed in a state of 
insensibility, more or less complete, by large draughts of 
alcoholic stimulants or by the administration of opiates in 
unusual quantities. Firmly bound to the table the patient has 
been unable to offer successful resistance and the operative 
procedure was conducted to the end, despite the agonizing 
cries of pain and suffering. These conditions of necessity 
limited surgical interference to cases of absolute emergency 
and those which involved the extremities, as a rule, and which 
were the result of accidental injuries. Great as was this boon, 
general anzsthesia, to suffering humanity, the agent employed 
possessed certain objections, the chief one being that of the 
nausea following its use, in many cases, and the effort has 
been continuous to obtain a substitute freed from this condi- 
tion. Up to this time many agents have been added to the 
list of anesthetics, local and general; but attached to each 
there has been found to exist some element, either of danger or 
unsatisfactory efficiency, and the search, through observation, 
practical experience, and laboratory experimentation con- 
tinues in order to find the ideal substance—one capable of 
producing complete insensibility to pain without the loss of 
consciousness. ‘The nearest approach to the accomplishment 
of this desirable condition would seem to have been found in 
the use of stovine by lumbar puncture; but this method is not 
free from elements of danger, which, in reported cases, have 
led to fatal results. 

Taking a fundamental part in the development and growth 
of surgery in the time set apart, were the methods of instruc- 
tion in vogue in the beginning. The sessions of the medical 
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colleges were short, at most, not more than three and a half to 
four months in each year, and the student, while he was ex- 
pected to enter at the beginning of the course, was permitted 
to begin his collegiate studies after a large part of the session 
had passed. A requirement for entrance and for the privilege 
of appearing for the examination for the degree of Doctor in 
Medicine at the termination of the two years’ course of in- 
struction, was a presumed year’s study and apprenticeship in 
the office of a practitioner, whose qualifications as an in- 
structor were quite an unknown quantity. No conditions were 
imposed as to preliminary education. Graduation from a 
school of high grade was rare, and still rarer was the posses- 
sion of the degree of Bachelor of Arts by the candidate for 
admission. The methods of instruction were didactic, and 
the student sitting on the benches for two courses in succession 
heard the lectures of the first course repeated, without, in most 
instances, addition or emendation. When the learned profes- 
sor read his lecture from manuscript pages, it has happened, 
to the knowledge of the writer, that the paper was yellow 
with age and the text was as ancient as the paper. ‘The dis- 
secting room was the only laboratory, and the work done 
therein was largely of a perfunctory and defective character, 
concluded without any test by examination in the presence of 
the dissected specimens, of the knowledge gained by the 
student. ‘The fee for instruction paid by the student was out- 
side of the college ticket and was the emolument of the 
demonstrator, and did not reduce the sometimes large receipts 
of the professors, who received all of the income of the 
college, paid the expenses of maintenance and divided the 
remaining balance, sometimes giving to each from five to 
eight thousand dollars in the year. 

The large sum obtained by the professors each year was 
increased by the sale of the text-books, written by them, copies 
of which each student was expected to buy—if his financial 
resources permitted such expenditure. As the lectures of the 
professors were embodied in these books it was to the advan- 
tage of the student to possess them, and the study of them 
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assisted in the work of preparation for the final «examination. 
In a way it may be said that the text-books on different 
medical subjects written by the professors who taught the 
branches, were more useful to the student than those written 
to-day by a number of authors and edited by one or two. As 
a student, in the text-book of the teacher he receives instruc- 
tion which is individual, and not the opinions of many who 
may treat the subjects in very different ways. As a graduate 
and a practitioner the text-book of many authors may possess 
for him positive advantages and assist him in his work. 

Anatomical material was expensive, and, in the absence of 
legal provisions by the State, sometimes difficult to obtain by 
methods short of “ Burking,” with the suspicion even that this 
method was resorted to. The surgical laboratory did not 
exist, and the student, as a rule, received his degree, which 
declared him qualified to practice surgery without having re- 
ceived any practical instruction in the application of surgical 
dressings or in the performance of surgical operations of 
either minor or major character upon the cadaver. The 
student who felt the necessity of possessing practical knowl- 
edge on this subject was compelled to obtain a cadaver at his 
own expense and pay a private instructor for the instruction 
civen. 

In the days spoken of, at a later period, the eminent 
teacher of surgery in Jefferson Medical College, Professor 
Samuel D. Gross, organized, as a part of the instruction of 
his chair, a surgical laboratory, and the writer was appointed 
to take charge of the department of surgical dressings, sharing 
the duties with a colleague who gave instruction in operative 
surgery. Later, the entire instruction in the laboratory came 
under the writer’s care and the student received instruction in 
the laboratory, which was made compulsory, without extra fee. 
This condition the writer earnestly advocated, feeling that 
every student receiving the collegiate degree should be re- 
quired to receive instruction of this character, and without 
extra cost. It is believed that the surgical laboratory, thus 
organized by Professor Gross, was the first established in the 
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medical colleges of this country. The branches of medicine 
which were included in the curriculum were the traditional 
seven, Anatomy, Physiology, Materia Medica and Chemistry, 
Principles and Practice of Medicine, Principles and Practice 
of Surgery, and Obstetrics. With the exception of anatomy 
the fundamental branches were taught only by lecture 
and laboratories, for experimental and practical work in 
these branches were absent. Students who were am- 
bitious to gain practical knowledge in materia medica, 
had the opportunity in certain apothecary shops, where they 
were instructed in the art of making pills, powders and certain 
simple mixtures. In medicine, clinical instruction was given 
by the professors in turn, those occupying the chairs of 
anatomy and surgery giving clinical instruction in surgery in 
the divided halves of the term. Clinical material in medicine 
in the college clinics was limited entirely to walking cases 
illustrating chronic affections, as a rule of the stomach, not 
extending in nomenclature beyond dyspepsia or what was 
vaguely designated as chronic gastritis. The diagnosis, in 
each case, was most frequently, if not always, made without 
physical examination and based upon the very vague and non- 
intelligent information given by the patient. The treatment 
was eminently empirical: a condition of inflammation being 
assumed as the diagnosis, counter-irritation to the extent of 
blistering was advised, and enforced over the epigastric region, 
or, as more intelligently conveyed to the patient, over the pit 
of the stomach. When torpor of the liver was the suspected 
diagnosis, remedies which would administer a fillip to the 
lining membrane of the intestine were regarded as indicated 
in order to invite and stimulate hepatic activity. There were 
no obstetrical clinics as such. Gynecology was taught by 
lectures, the use of the speculum was demonstrated upon 
models or the cadaver; physical examinations were not per- 
mitted to be made before the class by the teacher, and the 
members of the class were not permitted to make, even under 
the guidance of the instructor, in the clinical room, such ex- 
aminations. The solid stick of silver nitrate, more commonly 
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designated lunar caustic, was the agent universally applied 
for morbid affections of the cervix uteri, and displacements 
were most frequently unsuccessfully relieved by the use of 
very varied and uncomfortable mechanical appliances. Be- 
lieving that students in medicine should have practical in- 
struction in the methods of making digital examinations, the 
writer at one time conducting the gynzcological clinic, ar- 
ranged to give instruction in this branch in the retiring room 
of the clinic to the class, in sections. The instruction was 
prohibited by the controlling powers of the institution as not 
conforming to the rules, which protected the female non- 
paying patient from usage not agreeable to her sense of 
modesty. Instruction in practical obstetrics was obtained by 
students who felt its necessity, cn the payment of a fee, in 
lying-in-homes. When sufficiently instructed in the institu- 
tion they were permitted under the guidance of a practicing 
physician to take charge of cases in the homes of non-paying 
patients. At an earlier date somewhat, than that of which we 
write, the writer has been told that, in the then frontier West, 
the act of parturition was accomplished while the wife was 
held on the lap of the husband, a limb each confided to the 
care of sympathizing women neighbors, whilst the physician 
sat on a stool between the two. It can be readily understood 
that this position was not one of comfort to any who were 
required to take part in the procedure which, in the case of 
primipare was likely to be of a prolonged character. 

Clinical surgery was taught in the college amphitheatre, 
and, as well as clinical medicine, in certain hospitals which had 
lecture rooms in the buildings. In the college amphitheatre 
the instruction was given by the professor of surgery, or, if a 
practicing surgeon, by the professor of anatomy. In some 
instances, one or two rooms in the college building not very 
remote from the odors and pathologic conditions of the dis- 
secting room were assigned for the reception of patients who 
had been submitted to major operations in the clinic. Blood- 
letting for inflammatory affections was practiced and the 
writer, while on duty in the surgical clinic was directed by 
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the professor on one occasion to bleed a patient suffering from 
acute iritis. Inquiring as to the number of ounces which 
should be let, the answer was as follows: ‘“‘ Ounces! Bleed 
him, young man, until he falls over,’ and the orders were 
strictly obeyed, with the happy result of prompt relief of the 
phlogistic conditions. In the hospitals the students were not 
permitted to ‘ walk the wards,’’—the closest contact they had 
with the patients was from the benches of the amphitheatre, 
large enough, in some cases, to seat six hundred students. 

Associated with the subject of the conduct of medical 
colleges, in the day of which we write, it is interesting to 
consider their method of organization. In some States the 
Legislatures granted charters to medical colleges which were 
parts of a sweeping franchise to construct a railroad and, pos- 
sibly, one or two other enterprises of commercial character. 
These charters came into the possession usually of members 
of the medical profession with political proclivities, who sold 
them to other members of the profession ambitious to acquire 
the title of professors. Some of these colleges, thus organ- 
ized, were undeniably fraudulent in character and conduct,— 
endowed, under the charter with colossal powers and privileges 
they conferred degrees of all kinds from A.B. and M.D. to 
LL.D. and D.C.L., in the majority of cases “in absentia,” 
and for sums of money varying in amount according to the 
financial ability of the intending purchaser. The conferring 
of these degrees was not limited to this country, but extended 
quite over the World. In Great Britain and the continent of 
Europe the business became a subject of international inter- 
ference, and happily, for the good repute of the medical profes- 
sion of this country, it was stopped. In marked contrast the 
medical colleges of to-day, with possibly a few exceptions, 
can claim a greatly improved condition of excellence in the 
requirement for entrance, one, the Harvard Medical School, 
exacting the degree of Bachelor of Arts,—in the extension of 
the sessions,—expansion of the courses of instruction—or- 
ganization and conduct of the laboratory systems, and all 
methods which contribute to the complete education of candi- 
dates seeking admission into the medical profession. 
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General hospitals, even in the larger cities of the country 
were few in number, limited to one or two at most. Among 
those most closely associated with clinical teaching and vener- 
able in years of existence were the Massachusetts General 
Hospital in the city of Boston and the Pennsylvania Hospital 
in the city of Philadelphia, founded by William Penn. The 
clinical amphitheatre in this hospital was unique in character, 
having been constructed in what may be called the cupola of 
the main building, in a space so restricted that the students 
sat on benches almost overhanging in position, and looked 
quite directly down upon the teacher and patient. 

In the days of which we write the operations performed in 
the clinics were usually in the form of amputations and the 
removal of external growths. Operations upon the cavities of 
the body were limited to the cranial, and did not pass beyond 
the use of the trephine in cases of depressed fracture. Para- 
centesis of the chest and abdominal cavities was performed for 
dropsical effusions. Thoracentesis, with rib resection, was not 
practiced, and although McDowell had opened the gateway 
into the abdominal cavity through his operation for the re- 
moval of ovarian tumors, this operation was rarely performed, 
and then not in the public clinics. The writer recalls an inter- 
esting experience which came to him on the occasion of a visit 
to one of the hospitals connected with the teaching in the Uni- 
versity of Edinburgh, when a distinguished ovariotomist was 
required by the authorities of the University to perform the 
operation of ovariotomy in the public clinic. He protested 
that the conditions surrounding operations in a public clinic 
were hostile to any operation which involved the opening of 
the abdominal cavity. Yielding, however, to the official man- 
date, he did the operation, which fortunately happened to be 
of a very simple character, and when it was completed, re- 
marked to the class of students: ‘ Well, you didn’t see any- 
thing, did you?”’ Czsarean section had been performed in 
a few instances, and Dr. John S. Bobbs, of Indianapolis, 
Indiana, had performed the first operation of cholecystotomy. 
In private practice surgical operations were performed in 
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the homes of the patients, in bed rooms and in living rooms, 
without any special preparations as to cleanliness. On one 
occasion, when the writer assisted in an operation of abdominal 
section—ovariotomy—the operating room was in the top story 
of a tenement house, under the roof, in a narrow alley-way. 
During the operative procedure a sudden and heavy thunder- 
storm occurred with a deluge of rain, and the water poured 
through openings in the ancient and perforated roof, one 
stream being so directed that, before the assistants could inter- 
fere, it entered the abdominal cavity through the large incision 
which had been made to effect removal of the adherent tumor. 
Efforts were made quickly to place the operating table, the 
usual kitchen table, in a place better protected from such irri- 
gation methods. It was felt, however, by those present that 
the storm water was as clean, if not cleaner than that which 
was used from the somewhat battered and discolored tin 
hand-basin. The operating table in the homes was usually 
the kitchen or double-leafed dinner table, which were firmer 
than the bedstead or lounge which were sometimes brought 
into service. In one case, the writer excised the greater part 
of the upper jaw in a patient, who being addicted to the ex- 
cessive use of alcoholic stimulants, became frenzied during the 
ether administration, and, flinging aside the assistants, men 
and women of the household, threw himself upon the floor. 
Extra help was summoned, which sitting upon the patient in 
his prostrate position, controlled him while the operation was 
completed—patient, surgeon, and assistants being well be- 
spattered with blood. In another case in which the writer 
was called in consultation, the patient, a burly chief of police 
of the town and an alcoholic subject, during the process of 
ether inhalation sprang from the lounge in the stage of stimu- 
lation, went to a closet, and seizing a loaded revolver stalked 
about the room in a very menacing manner. The family 
physician, a brave and resourceful man, taking advantage of 
a convenient opportunity, leapt upon his back, pinioned his 
arms, and in this position directed his movements skillfully to 
the open door, the frightened assistants meanwhile emerging 
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from safe places of refuge which had been sought at the 
time of the impending danger. In this case, the opera- 
tion was completed without the further administration of the 
anesthetic agent. 

Associated with these conditions of improvised operating 
arenas was the indifference manifested by the surgeon and 
his assistants with regard to the state of cleanliness of the 
operating instruments, of the sponges and other materials 
used in the wound-cleansing during the operation, and in the 
subsequent dressings which were applied. The instruments 
were not many in number, made with bone handles, white or 
black in color, often with dull cutting edge and kept either in 
an operating case or placed loosely in a bag of convenient 
size. The sponges, which were universally employed in the 
wound cleansing, were those gathered from the sea and found 
in the apothecary shops. Those known as surgical sponges 
were usually of finer texture than the ordinary bathing 
sponges. Frequently they were charged with calcareous par- 
ticles and prickles that were almost microscopic which proved 
to be irritating to the wound surfaces as well as to the fingers 
of the assistants using them. The sponges, if of good quality, 
were very enduring and did duty for a long period of time. 
One distinguished ovariotomist was accustomed to replenish 
his stock of three sponges at the beginning of each year. He 
never used more than that number, and they were always 
accounted for after an abdominal section, in order to prevent 
the untoward accident of permitting one to remain enclosed 
in the cavity when the operation had been completed, an acci- 
dent which has happened in several recorded and some un- 
recorded cases. It is known to the writer that after opera- 
tions the sponges have been used to remove blood from the 
table and even from the carpet or floor. They were cleansed 
after operations either in the basins which had been used to 
contain the hot and cold water, which alone was applied to the 
wounded surfaces, or under the hydrant in the back yard, if 
the patient lived in the home of the poorer class. They were 
placed uncovered in the bag containing the instruments in 
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which was also frequently concealed the morbid specimen 
which had been removed by operation. The basins contain- 
ing the water used during the operation came either from the 
kitchen or bed-room, and the dressings and bandages were 
often obtained by tearing them from unlaundered sheets 
or muslin or linen underwear. 

The garb of the surgeon was sometimes a rubber apron 
of large dimensions or a coat known as a generally used linen 
duster, on the sleeve or body of which the blood-clotted knife 
was frequently wiped. The assistants performed the duties 
assigned to them in their shirt sleeves divested of coat and 
vest. In the absence of proper conveniences the hands were 
not washed. In cases of malignant character or those accom- 
panied by foul discharges they were anointed with olive oil 
or lard. The effort was constantly made to protect the sur- 
geon and his assistants from dangers coming from the patient, 
not the patient from dangers coming from those taking part 
in the operation. 

The writer has been told of an instance in which a very 
prominent ovariotomist of the middle West, who suffered 
from vesical calculus, accompanied by a severe cystitis, 
stopped twice during the performance of an operation, took 
the soft catheter from the place beneath the sweat-band of his 
hat, lubricated it with spittle, evacuated his bladder and con- 
tinued the operation without washing his hands. Of another 
surgeon who, during an operation for amputation of the 
thigh, overheard the casual remark of one who was present 
that the patient looked as if he had “ phthisis.’””’ He had made 
the anterior flap, but put the amputating knife upon the table 
and proceeded to make a physical examination of the patient’s 
chest, one of his assistants holding his thumbs over the femoral 
artery with some anxiety during a somewhat prolonged 
procedure of auscultation and percussion. 

The after care of patients in the hospitals was a duty 
undertaken, as a rule, by convalescent patients, or in some 
cases, by men and women who served as nurses for a slight 
compensation. As can be conceived, by these methods, patients 
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suffered from ignorant and at times cruel treatment. The 
writer recalls an instance which happened during his term of 
service as interne in the hospital of a large eleemosynary 
institution, in which the nurses were taken from among the 
number of pauper inmates, some of whom belonged to the 
criminal class. On one occasion when a wound was being 
dressed, the nurse placed his foot, encased in a dirty boot, 
upon the bed, and spat tobacco juice from his foul mouth 
directly into the water contained in the dirty basin which was 
used in the effort at the supposed cleansing of the wound. 
This act was regarded as the limit of endurance, even in those 
nonaseptic days, and the offender was promptly relieved of 
his duties as nurse and sent to the kennels of the out-ward 
department. In the homes the care of patients after opera- 
tion was assigned to the female members of the family or 
friends who volunteered their services. Under these condi- 
tions the patients received kind treatment and good care, 
sometimes endangered by the emotions which sprung from 
the warm heart of the attendant, whose conception of sick- 
room discipline was thereby influenced. 

In no way was the absence of regard for cleanliness more 
forcibly illustrated than in the use of the catheter in hospital 
and in private practice. In the former the unwashed instru- 
ment was frequently used after lubrication with olive oil or 
simple ointment contained in vessels which had been in use 
for long periods of time, affording in this way easy access 
into the bladder of septic germs. In private practice the 
metal instrument carried in the pocket case, and lubricated in 
the home with lard or butter, was used. When the soft or 
rubber instrument was introduced the walking patient was 
instructed how to use it, and carried it conveniently coiled up 
beneath the sweat-band of his high hat, and when used in 
inconvenient places, lubricated it with spittle. | 

Of the dressings most frequently used after operations to 
combat inflammatory conditions the emollient poultice was 
most popular. It was made of stale bread crumbs with water 
or milk, but most generally of flax-seed meal. The directions 
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given by the learned professor with regard to the preparation 
of this last poultice were very specific in character, and unless 
these were strictly followed failure was predicted. The test 
given of the proper consistency was to be found in the adhesion 
of the mass to the side wall or ceiling of the room when pro- 
jected against these parts of the room structure. At the final 
examination of the candidate for the degree given by the 
college, his ability to practice surgery was determined, to a 
certain extent, by his knowledge, in minute detail, of the 
poultice preparation. In the lectures and text-books poultices 
were classified according to the effect to be accomplished: as 
emollient, astringent, stimulating, fermenting, rubefacient, 
narcotic, etc. Suppuration in the wound followed the use of 
the emollient poultice and the discharge of pus was, as a rule, 
very copious. The wound condition was determined by the 
character of the pus,—if laudable, favorable; if sanguinolent 
or ichorous, unfavorable. Among other forms of dressings 
the writer recalls a case of amputation at the hip joint in 
which the stump was kept bathed with laudanum (tinctura 
opii) and without any manifestation of the toxic effect of the 
agent used. 

During the Civil War the discipline which was enforced 
in the camp and on the march was carried, in some measure, 
into the management of the General Hospitals of the Service, 
with favorable results as to conditions of cleanliness in opera- 
tion and in wound treatment. In this respect, however, the 
results were influenced to a large extent by the qualifications 
of the surgeon in charge, or of the inspector who made his 
tours of inspection. Notwithstanding the precautions taken 
and those which were born of the knowledge of the time, the 
mortality was very great. Gangrene, designated hospital 
gangrene, was of a most virulent type and resisted all known 
methods of prevention or treatment. The ignorance with 
regard to the influence of germ infection led to the tolerance 
of conditions most productive of disease dissemination, and 
thousands of lives paid the penalty for what was then regarded 
as a state of inevitable ignorance. The lessons, however, were 
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not lost, and the faithful, earnest surgeons of the day, grop- 
ing their way through the darkness sought the light which 
was to be reached in not many years to come. The General 
Hospitals were located in cities and, where possible, in the 
suburban parts, in the search for better air and surroundings. 
In some instances these were large wooden structures con- 
structed upon the pavilion system, which gave both light and 
air. ‘hey contained usually a large number of both medical 
and surgical cases, and the physicians and surgeons in at- 
tendance were largely chosen from those practicing in the 
cities, with some officers of the regular service. In the 
emergency, large buildings in the cities, which had been con- 
structed for factory or mill purposes, were taken and converted 
to hospital use. That these should fail to give the best results, 
by reason of former use and character of construction, was to 
be expected, but the needs of the Service demanded such 
provision for the sick and wounded, who in the large variety 
of diseases and wounds from which they suffered furnished a 
great school of instruction to the intelligent and observant 
physician. Chloroform, unmixed with other agents, was the 
anesthetic largely, if not altogether, used in operation, and 
many lives, it was reported, were sacrificed through its care- 
less administration. The need of medical men in large num- 
bers to supply the demands of the Service led to the appoint- 
ment of many not fully qualified, but as a rule the surgeon, 
especially in the emergency of Service in the field hospital 
following great general engagements, was found to be equal 
to the duty imposed. The writer recalls two instances in 
which wounded soldiers were brought to a military hospital in 
which he was the temporary acting executive officer, with 
extremities suffering from compound fractures, the result of 
shell wounds; in one the limbs were encased in an excellent 
supporting dressing made from the bark of a tree, and in 
the other, rails, taken from the ordinary rail fence of the 
country did good service in affording support and permitting 
comfortable transportation. 

The large number of pathologic specimens obtained and 
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preserved, with full histories of each, laid the foundation for 
the valuable collection in the Army Medical Museum, the 
development of which, with the Surgeon-General’s Library, 
was so successfully promoted through the work of our dis- 
tinguished Honorary Fellow, John S. Billings, at one time the 
efficient surgeon in charge. In the ending days of the War 
the writer met in London, Sir James Ferguson, the celebrated 
English surgeon and teacher who remarked, in commenting 
upon the work done by the medical profession of our country 
in that heroic struggle, that the members had done splendid 
work and deserved great credit for what they had accom- 
plished. No war, certainly none of modern times has offered 
such opportunities for the study of diseases and surgical con- 
ditions incidental to the life of the soldier in field and camp 
and in the deadly conflict of arms. The arm of precision to- 
day projects a missile the purpose of which is to disable, to 
put the soldier out of service—in the time of which we write 
its duty was to destroy life, discharging, as it did, the large 
death-dealing minie ball. Following the experience gained 
in the Civil War, surgical endeavor was greatly stimulated 
and methods were improved. In this period also, and later, 
there appeared operations which may be designated, as in a 
way, fashionable. The organs of generation in the female 
and near-by parts presented a large field for exploitation, and 
operations were performed for the relief of supposed func- 
tional disturbances, correlated with supposed grave constitu- 
tional conditions. Freed from the difficulties and dangers of 
organic changes the hand of the tyro and empiric found free 
play. Condemned by professional opinion and judgment 
these operations have been stricken from the list of those 
necessary to be performed, or justifiable in purpose. Un- 
fortunately for the good repute of surgical science, this 
glamour of professional notoriety, promoted by the eager 
desire of commercial success, has been in a measure trans- 
mitted, even to this day, and confiding patients have been, 
shall we say, the victims of the untoward results of surgical 
procedure not necessary for the relief of supposed morbid 
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conditions. But this is passing,—the stern verdict which true 
science renders when sitting in judgment on the work of those 
who assume to be its disciples, consigns to merited punishment 
those who violate its principles and degrade the standard of 
its code of ethics. 

The operations, claiming in these days to be the most 
important, and involving as well danger by reason of their 
character and magnitude, were amputations at the hip joint, 
ligature of large arterial trunks, and the removal of 
ovarian tumors by abdominal section. In the former 
operation the percentages of success were fairly good. The 
text-books of the day gave prominent position to a surgeon 
of local repute who had three successful cases—in succession. 
A mortality not exceeding 32 per cent. was regarded as most 
favorable in operations of ovariotomy,—and this percentage 
prevailed when the cases were those of non-adherent mono- 
cysts. In multi-locular cysts with parietal and visceral ad- 
hesions, the percentage of mortality was greatly increased, 
exceeding often 50 per cent. The writer, as the assistant of 
the distinguished ovariotomist, Dr. Washington L. Atlee, con- 
tributed a chapter on the “ Pathology of Ovarian Tumors” 
to his book, and in this he announced what he regarded as a 
discovery of some interest, to the effect that the pathological 
conditions which followed operative interference had an im- 
portant relation to the length of the incision made in the linea 
alba in the abdominal section. The small incision was only 
possible in simple monocysts in which, when the fluid contents 
were being drawn off, the flexible walls of the cyst could be 
drawn into the opening, and effectually sealed the abdominal 
cavity, thus preventing the ingress of the air, and with it the 
then unknown and unrecognized myriads of organisms with 
which it was charged. The knowledge of the day did not 
permit of an understanding of the relation of cause and effect 
involved in these conditions. Experience had demonstrated 
that the air in coming in contact with the surfaces of a wound 
or the lining membrane of a closed or serous cavity, was 
harmful, but in what manner it acted was not known. It re- 
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mained for Lord Lister to solve the problem and to devise a 
system through which these organisms were destroyed and the 
process of putrefaction in wounds prevented. 

In the decade included between the years 1865-1875, the 
dawn of a new era appeared in surgery: the beginning of the 
new—the new built upon the work of the old, surcharged as 
it was, of very necessity, with ignorance born of the absence 
of knowledge beyond the discern of man. The wound con- 
ditions with which the observant surgeon had to deal led in 
time to the recognition of the fact that they were not normal, 
that there were no conditions in the tissues themselves which 
should generate them, and that their causes must be sought for 
outside. The experimental researches of Pasteur determined 
the causes of putrefaction, and it remained for the reflective 
mind of Lister to associate these causes with the abnormal 
conditions observed in wounds. ‘The result of his painstaking 
and laborious effort was the creation of a system which pre- 
vented the introduction of putrefactive influences into wounds, 
the destruction of the organisms of putrefaction, everywhere 
existent, before or after their admittance into a wound cavity. 
This was the beginning of antiseptic surgery, a monumental 
contribution to the science of which Lister was an illustrious 
disciple and one which has influenced its development as no 
other which has ever been made. In the gradual process of 
refinement from the crude but efficient antagonistic measures 
and combative dressings to the perfected system of to-day, 
antiseptic surgery has been deposed, and aseptic surgery rules 
in its stead. The foul kitchen basin has given place to the 
porcelain lined tray,—the sea-born sponge, with its myriad 
cells charged with deadly organisms, has been replaced by the 
cleanly, once-used gauze sponge,—the bone and wooden 
handled knife by the one-piece metal instrument—the kitchen 
table and sitting-room lounge by the metal and glass structure 
with its convenient mechanism. The bed-room and sitting- 
room in the home, and the amphitheatre in the college with 
its revolving table, used alike for the dissected cadaver and 
the patient undergoing surgical operation, has been displaced 
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by the microbe-proof operating arena with sterilizing appa- 
ratus, glass cases for the deposit and care of instruments, 
perfect ventilation and lighting. The operating surgeon in 
his linen duster with his assistants in shirt sleeves have been 
banished, and in their places are the surgeon, assistants and 
nurses enrobed in white, with masks, hands thoroughly scrub- 
bed and rubber-gloved, with trimmed finger nails freed from 
microbe accumulations. The unbathed patient, in possibly 
street-walking garments, gives place to the scrupulously bathed 
and appropriately robed patient, with operating field cleansed 
with microbe destroying agents. Thus equipped, the surgeon 
enters any cavity of the body with impunity and attacks with 
expected assurance of success morbid conditions involving 
organs and parts heretofore beyond his power to assault— 
safe through his ignorance. 

In our country, antiseptic surgery was to a certain extent 
a plant of slow growth. Learned teachers of surgery in our 
colleges, some too old to accept readily new things, some too 
young to appreciate its far-reaching importance and grasp its 
power, and still others doubtful as to its true value, referred 
to it as something new and to be proven. It happened at the 
introduction of the system of Sir Joseph Lister that the writer 
was one of the corps of lecturers in the Summer School of 
Jefferson Medical College. The subject he taught was prac- 
tical operative surgery, and he endeavored, to the best of his 
ability, in his course of instruction, to teach the principles of 
this great system. In his hospital practice in St. Mary’s Hos- 
pital, Philadelphia, in association with his colleague, Dr. 
W. W. Keen, he practiced antiseptic methods of treatment, 
employing the crude carbolic oil putty as a_ surgical 
dressing. It is believed that this practice of the antiseptic 
methods of treatment by Dr. Keen and the writer was the first 
carried out in the city of Philadelphia. Despite the warning 
sent to the writer by the learned professor that he must cease 
teaching the so-called new fangled and harmful system, he 
continued to teach the subject, and was greatly gratified to 
know within a year’s time, that the messenger who had con- 
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veyed the injunction issued, was as enthusiastic and earnest an 
advocate of the system, both in his lectures and practice, as the 
writer. 

Such is a simple description of the old and the beginning 
of the new in surgery, as experienced by the writer in the 
period of time set apart. He has endeavored to place on 
record events which have come under his own observation and 
which show not only the conditions which then were in 
existence and with which the surgeons of the day wrestled 
heroically, but those which exalt to the pinnacle of successful 
endeavor the achievements of to-day. In the ranks of the 
practitioners of surgery in those days there were stalwarts, 
men of resource, men of courageous convictions. With the 
facilities then possessed it was indeed a battle to win success 
against an enemy ever present, but unknown and concealed. 

To-day the patient requiring surgical treatment, enters the 
hospital, private or public, constructed upon methods the most 
modern, and with full equipment for perfected work; from the 
door of entrance he passes from department to department, 
submitted in each to critical examination, and finally reclines 
upon the operating table, a transparent body into and through 
which the eye of science has penetrated, revealing the hidden 
morbid conditions, the significance of which the trained intel- 
lect of the expeit has fathomed. At the wperating table 
stands the surgeon with complete record in brain and knife 
in hand, to prove its accuracy and reveal it to the naked eye. 
With deft touch he excises morbid masses, shapes and fashions 
parts, reconstructs organs and restores halted function. Thus 
reconstructed, the patient emerges from the modern hospital 
a faultless specimen, illustrating the high art of the master 
hand. 

And what is the future of surgery in the coming half 
century? Has the climax of surgical technic been reached? 
Is the earnest worker in surgical science satisfied with the 
present state of diagnostic precision? Is there not a large and 
inviting field for pathologic research? The work in this di- 
rection has already begun, and in the list of our Fellows 
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there are able and zealous workers laboring to unravel the 
entangled problem of the abnormal, the abortive cell,—to 
devise the means of retarding the action and checking the 
xrowth of the over stimulated cell,—to so control cell develop- 
ment and cell growth that homologous and heterologous 
formations will have no lodgment in the tissues and organs of 
the body—to formulate, may we not say, the proposition of 
preventive disorders which find their relief, too often unsuccess- 
ful, in the knife of the surgeon? Will organ substitution, 
the replacement of a diseased organ by one in every respect in 
a state of health, find a legitimate and established position in 
surgical art? Will the operative surgeon enlarge his sphere 
of action and become as well the constructive surgeon, doing 
the combined work of architect and builder? Are these the 
fantastic images of a prophetic vision? The history of the 
development and growth of surgery in the past gives reality 
to our expectations and hopes of what the future may unfold, 
and is this, in truth, not the great work of the surgery of the 
future? 
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AxBout two years ago, a gentleman apparently in superb 
health, well known and much beloved in Boston, dropped dead 
while playing hand-ball. This event and the subsequent au- 
topsy, both of which will be later described, brought vividly 
to the writer’s attention the subject of unexpected sudden 
deaths, and this brief paper is a summary of observations 
made since that time. The first question involved was 
whether it is possible for a practitioner to foretell such a 
calamity in an individual patient, and if so to prevent or at 
least postpone it; the second inquiry seeks to determine 
whether the meagre information obtained can be utilized by 
the surgeon. The obvious difficulties surrounding the sub- 
ject make it impossible to offer a final decision, based on a 
sufficient number of facts scientifically observed, in relation 
to either of these questions; but certain suggestive and fre- 
quently recurring features seem worthy of consideration. 

Definition.—For the purpose of this paper, sudden death 
is defined as a phenomenon unforeseen, due neither to trauma 
nor to poison, whose duration is measured by minutes, and 
whose subjects in a vast majority of instances are supposed to 
be free from organic life-threatening disease. 

Frequency.—Within the past two years the writer has 
collected from the medical and lay press, from medical exam- 
iners, and from other sources statistics of more than two hun- 
dred sudden deaths. This number represents by no means 
an exhaustive or thorough search for these fatalities, and is 
probably not more than one-half the total number which 
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actually occurred during this period in the northeastern sec- 
tion of the United States. 

A small proportion of these notes include autopsy records 
and a somewhat larger number are accompanied by personal 
iterviews with, or letters from parents, relations, friends, 
or eye-witnesses. The ideal record of a sudden death would 
include an accurate and complete previous history (and if 
possible a physical examination), and an autopsy made by 
a competent pathologist. Unfortunately, both of these sources 
of information are absent in a large majority of cases, and 
when one is available, the other is almost certain to be missing. 

The records of medical examiners or coroners’ physicians 
should be and are numerically our chief sources of informa- 
tion; but even these usually lack a thorough previous history, 
and an autopsy is permissive only in cases which are non- 
traumatic. In fact when sudden death seems, in the judg- 
ment of the examiner, due to “ natural causes,’ an autopsy 
need never be made ;,and this is the precise class in which we 
are most interested, and the sources from which we could 
learn most are thus unfortunately greatly limited at the very 
fountain head. In spite of this, however, the figures are 
sufficiently large to be impressive. 

Draper (“A Text Book of Legal Medicine,” 1907) gives 
the following figures for sudden deaths due to “ natural 
causes ”’: 

STATISTICS OF MEDICAL EXAMINERS. 


FerrARIO and SERMOINE of Milan observed...... 1043 cases 
Westcott, coroner for Middlesex district, London, 
in I000 consecutive deaths which were the 
subject of inquest, saw due to “natural 
no ila elie rage eee raat Ope ete aS ERP 303 cases 
Draper himself, from 1877 to 1903, saw......... 1850 cases 
(of which 475 came to autopsy). 
3ROUARDEL (‘‘ Death and Sudden Death,”) refers 


Lee ene Te oe ee Se ee a eer, een ee ae ee Re 1000 cases 
and says that “the two groups of infanticide 
and sudden death together constitute two- 
thirds of the medicolegal autopsies made in 
France annually.” 
The writer has collected, apart from the above, 
MOUS MDON scan dices tscnkewOneiaveasicrorscs RRC 


cE SALAS Medes eehewneauNaes 4421 cases 
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No further argument is needed to demonstrate the fact that 
these unfortunate incidents occur with rather surprising 
frequency. 

Causes.—Draper enumerates thirty-three causes, many of 
which might be subdivided into several distinct conditions; 
Brouardel gives no less than seventy causes. Among these, 
however, are many which would be eliminated for practical 
purposes in deaths limited to the class considered in this 
paper; such are pneumonia, Bright’s disease, alcoholism, cere- 
bral hemorrhage, peritonitis, meningitis, pericarditis and simi- 
lar diseases. It is true that these may at times be ended 
by a sudden death, but it is only infrequently “ unforeseen ” 
and seldom within our accepted definition of time. Even cere- 
bral hemorrhage is in the very great majority of cases a 
cause of death measured by hours rather than minutes 
(Loomis, Draper), the rare exception being when the medulla 
is the site of the lesion. 

Within the definition of this paper the common causes 
of sudden non-traumatic unexpected death are: status lym- 
phaticus, myocarditis, arteriosclerosis ( particularly of the coro- 
naries), thrombosis and embolism (particularly pulmonary), 
hemorrhage (aneurism, pancreas), acute dilatation of heart, 
rupture of heart, alcoholism, valvular heart lesions. 

To these must be added, as exciting causes or conditions: 
severe or unusual exertion, moderate exercise, fright or in- 
tense emotion. 

Age.—Sudden death is more frequent after the age of 
40 than before, and much more frequent after 55 years. Yet 
the number under 30 is considerable, and youth and even 
childhood is not entirely exempt. Percentages are difficult 
to obtain, but it is probably well within the truth to say that 
less than one-quarter of the sudden deaths occur before the 
age of 40. 

Conditions Present.—It has been already noted that autop- 
sies in these cases are all too infrequent, and that complete 
previous histories are almost unknown; in addition to this, 
it is a fact that a certain percentage of deaths occur in which 
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even an autopsy fails to discover the cause. Brouardel places 
this percentage at 8 to 10. It becomes therefore all the more 
important to study the conditions under which sudden death 
occurs, and which seem to be its immediate exciting cause; if 
we find certain conditions preceding death with considerable 
regularity and constancy, it is fair to infer that these conditions 
play an etiological role, and should therefore be studiously 
avoided, or if this be beyond our power, should be diminished 
indefinitely towards the vanishing point. 

In the 225 cases collected by the writer, these conditions 
have been noted with some approach to accuracy. They may 
be roughly classed in four groups: (a) severe or unusual 
exertion; (b) moderate exercise, or habitual non-laborious 
occupation; (c) quiet, rest, sleep; (d) fright, surprise, in- 
tense emotion, psychic shock. 

These again are of necessity relative terms, since severe 
exertion for one might be moderate exercise for another; but 
if translated always in reference to a given individual, they 
become as definite and arbitrary as any we can hope to obtain. 
The essential point to be considered in each case is whether 
the condition is something usual or unusual for the individual, 
something to which he is or is not accustomed. Beyond this, 
however, there are certain other qualifications; some exercises 
are always severe, no matter who may undertake them; such 
are racing, high mountain climbing, struggles with men or 
beasts. Indeed, simpler forms of exercise may at one time 
be severe, at another distinctly moderate: for instance, in one 
case a drummer marching with his band falls dead while 
beating his drum; if this were a hot day after a very long 
march, it should be classed as excessive ; if it were at the begin- 
ning of duty it might fairly be called moderate. 

In examining these 225 cases, it became evident that a 
very small percentage of deaths occurred either during or im- 
mediately following extremely severe exertion; this seemed at 
first paradoxical until it became evident that in very many 
conditions predisposing to sudden death, extreme exertion, 
particularly of a sort often repeated, would be impossible; this 
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is particularly true of school and college athletics, and appar- 
ently explains the infrequency of non-traumatic sudden deaths 
in athletics throughout this country in spite of the enormous 
number of boys and men who indulge in strenuous sports. 

Applying this classification to these 225 cases, the exciting 
cause or condition seems to be: (a) severe or unusual exer- 
tion in one-fifth; (6) moderate exertion in about one-fourth; 
(c) deep emotion or psychic shock in a little less than one- 
fifth. The remaining cases, about one-third of all, occurred 
during conditions of rest or sleep. 

In reviewing the 225 cases, the chief difficulty has been in 
the choice of illustrations, as the number is almost indefinite. 


CASES ILLUSTRATING SEVERE OR UNUSUAL EXERTION. 

Case I—A gentleman of 50, of excellent habits, strong and athletic 
and a powerful swimmer, was playing hand-ball with a friend; just after 
a rally, he dropped to the ground and died immediately, without struggle 
or outcry. An autopsy showed arteriosclerosis and myocarditis, cardiac 
hypertrophy but no dilatation; the pathologist stated that this condition 
might well have been impossible to detect ante mortem, even by an expert. 
This gentleman was accustomed to take long swims in the ocean, to climb 
mountains, to play hand-ball, and was the last man that would be asso- 
ciated in the minds of his friends with organic disease. It later appeared 
that he had been seen to turn pale under severe exertion, and that on 
one or two occasions he spoke of a sense of oppression across the chest. It 
would seem, therefore, that the closest attention must be paid to the history 
of such experiences, as well as to auscultation and percussion, if in the 
future we are to detect cases whose essential lesions are myocardial or 
arteriosclerotic. 

Case II.—A powerful farmer was attacked by a mad bull; he defended 
himself by great exertion for nearly an hour, holding on to the bull’s 
horns, and being violently thrown and tossed around. He was finally 
released, walked a short distance to his home, and fell dead at the door. 

Case III.—In 1877, Renforth, a celebrated oarsman, fell over during 
a fiercely contested four-oared race, at St. John, N. B. He was removed 
from the boat, and died in a short time. Autopsy showed a hypertrophied 
but otherwise normal heart and an intense engorgement of the lungs, 
which did not collapse on exposure to the air. 

Case IV.—Within the past year, two young men have died either 
during or immediately following a Marathon race. 

Case V.—A school-boy, 16 years old, was competing against a rival 
school in track games. He had already raced four or five times, and 
entered the quarter-mile run, which was bitterly contested. At the finish 
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he staggered and fell, and died immediately; his face was cyanotic and 
pupils widely dilated; the examiner did not make an autopsy, but called 
the condition “overstrain of heart.” 


It is an interesting fact that in a considerable number of 
cases in which cardiac disease is either recognized, or strongly 
suspected, the individual successfully withstands severe exer- 
tion, only to succumb, at a later period, to exercise more 
moderate. 


A young college student, whose physical condition was supposed to 
be satisfactory, was a candidate for the football team; one day, before the 
regular practice, he ran a few steps and kicked the ball, returned to the 
sidelines, and fell dead. It was later discovered that his brother had 
died suddenly a few years before, and that this young man had been 
warned to beware of severe exercise; he had indulged in such exercise 
with but slight moderation, and had never experienced distress; but he 
died after an amount of exertion which was distinctly trivial. 

A step beyond this is illustrated by a young man known to have 
a severe mitral incompetence, and prohibited by his doctor from taking 
part in any severe sport. In spite of the warning, he played both baseball 
and football; his friends testified at a later date that they had often seen 
him seriously distressed in both games; pale, very short of breath, and 
obviously exhausted beyond the condition of the average boy. He grad- 
uated from active sports and entered business. One morning, after 
breakfast, while in apparently excellent condition, he stopped for a 
moment to light a cigar while walking to catch a train; he was going up 
a very moderate incline, and was seen to fall; he died in a few minutes, 
without a sound or a struggle. This would seem to show that the excite- 
ment and nervous exaltation accompanying severe competitive athletics 
have a stimulating effect upon a damaged heart, and at times prevent it 
from stopping under a strain far greater than that to which, at a later 
period, it finally succumbs. 


CASES ILLUSTRATING DEATH DURING MODERATE EXERCISE. 

A man in apparent good health is mowing his lawn and drops dead. 

A man who has not missed a day’s work in twenty-one years drops 
dead while driving through the gate of the mill at which he was 
employed. 

Another drops dead while shaving. 

A milkman, delivering milk, falls dead at the door of a customer’s 
house. 

A man playing golf dies while hunting for a lost ball. 

A farmer apparently in the best of health drops dead while driving 
his cattle home. 

In all these cases the exertion is very moderate, and has 


been a habit for years. 
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Cases Illustrating Psychic Shock.—These cases are also 
numerous and interesting. Stephen Douglas, the son of the 
great rival of Lincoln, died suddenly; a few hours before, on 
its fiftieth anniversary, he had delivered a speech on the exact 
site where his father had contested the great issues with 
Lincoln. 


A large number of deaths occur during speech-making: a noted 
temperance orator, in appealing to a youthful audience, came to the front 
of the platform and said with great earnestness: “ Young men, take care 
of your records,” and fell dead. 

An old soldier, speaking at a reunion of a dead comrade whose vacant 
chair stood near him, became greatly affected and said, ‘ But in the end 
the vacant chair always conquers,” and fell dead beside it. 

A Rabbi praying, a minister preaching, a penitent listening to a 
lecture on death, die without warning. 

An apparently healthy boy runs to see a fire engine; just as he 
reaches the door of the fire house, the engine unexpectedly dashes out 
directly at him, but without touching him. He dies immediately, and 
autopsy shows status lymphaticus. 

A sturdy farmer sees his son cut to pieces in a mowing machine, 
and falls dead; his son recovers. 

A young woman sees her uncle step from a train and fall dead, and 


she falls dead beside him. 

Such cases, always dramatic, could be enumerated almost 
indefinitely, to emphasize the fact that emotion is very often 
a potent factor in originating the processes which result in 
sudden death. 

It is obvious, therefore, that emotion, exercise, and exer- 
tion are very frequently the exciting cause of sudden death. 
And a moment’s consideration reveals the fact that these are 
precisely the conditions preceding and accompanying the aver- 
age surgical operation. The apprehension and fright are 
very obvious, while the effect of the anzsthetic upon pulse, 
respiration, skin, and kidneys is precisely that of moderate 
exercise; furthermore, the effects of long-continued and very 
serious surgical interference are again precisely analogous 
to very severe exertion. We have, therefore, in the routine of 
modern surgery, reproduced with considerable accuracy the 
precise conditions under which a majority of sudden deaths 
occur. Is it not a fair inference that many of the all too fre- 
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quent deaths said to be due to anesthesia, are simply coinci- 
dental, and would have occurred with equal certainty under 
any other procedure which reproduced these precise conditions? 

Sudden deaths before, during, or immediately following 
operation are too common, and undoubtedly many occur that 
are not reported. The writer has been informed of six in the 
past year in which with perhaps one exception neither the 
anzesthetic nor the operation seemed a sufficient cause. It is 
notorious to those who concern themselves with anzesthesia, 
that ether and chloroform are frequently blamed for catas- 
trophies for which they are not wholly, or at times even in 
part, responsible. 

The more we know of the real nature of these deaths, the 
better shall we be able to avoid them. Certain facts stand 
forth. We cannot yet predict with any certainty the individ- 
uals who are doomed to sudden death, nor the time of its 
occurrence, but we do know many of the pathological condi- 
tions which predispose to it, and the circumstances under which 
it most frequently occurs. In endeavoring to guard against it 
we must remember: 

1. The comparative frequency of status lymphaticus. At 
least eight cases have come to medicolegal autopsy as the result 
of sudden death in Boston within the past year, and in the 
experience of only two medical examiners. Another has been 
withheld from operation by the skilful diagnosis of a physician ; 
another died shortly after a simple circumcision. It is be- 
lieved that the diagnosis can often be made in advance by 
attention to the possible presence of a thymus, bowing of the 
femurs, a thick, short neck, and, in men, pubic hair of the 
female type. Of the eight cases upon which autopsy was done 
six died almost instantly, and two some hours after a slight 
injury was received. 

2. The invariable necessity for a more thorough and 
complete physical examination and personal history before 
operations even of a minor character. 

3. The importance of diminishing to a minimum pre- 
anesthetic fright, apprehension, and intense emotion, for the 
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sake of the patient’s safety as well as comfort. (Dr, Crile 
has reported an admirable method of doing this in thyroid 
cases. ) 

4. The very great importance of complete histories and 
autopsies in every case of sudden death, an end which can be 
best attained by securing the active co-operation of medical 
examiners and coroners’ physicians. 

5. The necessity of the careful report of every case of 
operative sudden death, even if no autopsy is obtained, by the 
surgeon in charge of the case. It does not seem essential that 
such reports should be originally presented to the world at 
large, but they might well be made to a small committee of 
this Society and by them examined and analyzed, and the 
essential facts brought to the attention of the medical public. 

Dr. Blake would greatly appreciate any notes of sudden 
deaths of the character above described, which have occurred 
under the observation of the members of the Society. 








THE TREATMENT OF TETANUS BY CHLORETONE.* 


BY WILLARD HUTCHINGS, M.D., 


OF DETROIT, MICH. 


THE indications presented by a case of tetanus are: First, 
to remove the source of toxin supply. This can be accom- 
plished by thorough local disinfection or by amputation. 
Secondly, to neutralize the toxin present in the circulation 
which has not yet combined with the nerve cells. This is 
done very well by the injection of sufficient quantities of anti- 
toxin. And this is all antitoxin will do. There are no 
theoretical grounds for belief and no clinical evidence to show 
that it affects, in any way, either the growth of the germ or 
the nerve cell-toxin combination. Thirdly, to keep the patient 
alive until the body can overcome the effects of the toxin 
which has already entered into combination. Death in a vast 
majority of cases results from one of two causes. Either the 
amount of toxin is so large or so active that it directly affects a 
weak heart or the vital centres in the medulla, the patient dying 
in a few hours; or death results from exhaustion following the 
prolonged and severe muscular contractions. Practically all 
the former class will die. It is in the latter class, those which 
die from exhaustion, that treatment is more hopeful. 

The object here is to control the muscular contractions, 
for it is as the result of these, directly or indirectly, that the 
patient dies. Directly, a prolonged severe convulsion may 
prevent air entering the lungs, the patient dying of asphyxia. 
Indirectly, prolonged violent muscular action produces greatly 
increased amounts of poisonous katabolic products which must 
be eliminated. At the same time, elimination by the lungs, 
the intestines and the kidneys is interfered with. Together 
with this, it is also frequently impossible to give sufficient 
nourishment. This unfortunate combination soon leads to a 
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fatal issue. Provided the muscular manifestations can be 
controlled, we can prevent the increased katabolism, aid the 
eliminating organs to free the body of toxin and give sufficient 
food to maintain the strength of the patient. To this end a 
number of agents have been recommended. Some time ago, 
in conjunction with Dr. Charles T. McClintock, I began a 
comparative experimental study of the various methods of 
treatment which have won a recognized place in tetanus 
therapy. As the result of these experiments, we became con- 
vinced that chloretone was the best substance which had thus 
far been employed for the purpose of controlling the muscular 
manifestations of the disease. I have had the opportunity of 
treating six cases of tetanus which have been referred to me 
by this method with five recoveries. Of these, one was mild; 
one moderate; three severe and one fulminating. They are 
as follows: 


Case I.—Hungarian, 26 years old. Admitted to St. Mary’s 
Hospital December 13, 1907. Seven days before admission, six 
before the appearance symptoms, he crushed the distal phalanx 
of the middle finger of the left hand with a hammer. It was 
washed with water and wrapped in a clean cloth. He did not 
consult a surgeon and no further dressing was attempted. On 
the morning of the 13th he complained of stiffness in neck, 
inability to open his mouth and pain in his back. This condition 
became worse during the day and that evening he was removed 
to the hospital. He was given 1500 un‘ts of antitetanic serum 
every twenty-four hours together witu large doses of mor- 
phine, chloral, and bromides. Despite this treatment, he became 
worse. I first saw him at 7 p.m., December 17. At this time he 
was in marked tetanus. Clonic convulsions were frequent and 
severe, opisthotonos being marked. He could separate the teeth 
Y% cm. and could swallow. Thirty grains of chloretone dissolved 
in one-half ounce of whiskey were given per mouth at 8 p.m. At 
8.15 he was sleeping naturally with all his muscles completely 
relaxed. The jaws could be opened to their fullest extent. Vig- 
orous palpation, loud talking, and the flashing of an electric light 
in his eyes caused no response. He remained sleeping quietly 
until 1 a.M. of the eighteenth, when he awoke. The previous 
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symptoms returned but were not so severe. Twenty grains of 
chloretone in whiskey were at once given. This kept him quiet 
most of the time until 1 p.w. He could now swallow freely, and 
took nourishment readily. He had no return of the clonic con- 
tractions. From this time the tonic contractions gradually les- 
sened. He was able to open his jaws freely on the twenty-second 
and on the morning of the twenty-third ate dry toast, chewing it 
well. The finger was amputated on the eighteenth. He received 
1500 units of serum and 30 grains of chloretone daily until the 
twenty-second, when they were discontinued. At 4 p.m. of the 
twenty-third, the patient complained of severe pain in the abdo- 
men, and the temperature, which had been normal since the nine- 
teenth, went to 103 with pulse of 140. He became rapidly worse 
and died at 6 o’clock the morning of the twenty-fourth. During 
this time there were no symptoms of tetanus. 

Autopsy showed ‘a perforation of the colon near the splenic 
flexure, and general peritonitis. Cultures from the peritoneal 
exudate and heart blood showed a streptococcus. This patient 
had recovered from tetanus and all treatment had been suspended. 
He undoubtedly died as a result of the peritonitis. Cultures from 
finger were negative for tetanus. 

Case II].—Female, unmarried, 23 years old. Had an abortion 
performed May 11, 1908, at 3 p.m. Did well until May 17 at 6 
P.M., when she noticed that she moved the jaws with difficulty. 
This became worse, and on the eighteenth she could take no solid 
food, and swallowed fluids with difficulty. Her condition became 
worse on the nineteenth, when she had her first clonic convulsion. 
These increased in frequency and severity until the twenty-second, 
when she was removed to St. Mary’s Hospital. I first saw the 
patient at 10 A.M., May 22. At this time she showed well- 
marked tetanus. The muscles of the entire trunk were in tonic 
contraction—limbs not affected, head drawn back, muscles of mas- 
tication rigid; could open mouth ™% cm., and was unable to 
approximate chin to sternum. Clonic convulsions were frequent 
and severe. An attempt to examine the patient’s abdomen caused 
a violent convulsion lasting one minute. She was at once taken 
to the operating room and curetted under chloroform. An emul- 
sion of these curettings injected into 350 Grams guinea pigs 
caused death from tetanus in six days. While under the anzs- 
thetic, a stomach tube was passed and 30 grains of chloretone 
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dissolved in whiskey given. This was almost immediately re- 
gurgitated. Two thousand units of the antitetanic serum were 
given subcutaneously and 2000 intravenously. On _ recover- 
ing from the anesthetic, she was unable to swallow, and all 
previous symptoms returned. Thirty grains of chloretone dis- 
solved in hot olive oil were given per rectum and retained. One 
hour later, the patient was sleeping quietly, all muscles were com- 
pletely relaxed while the mouth could be opened to its fullest 
extent. She remained in this condition until the following morn- 
ing, when there was some rigidity of the abdominal and neck 
muscles. She could open the jaws about 1% cm., and took nour- 
ishment readily. An attempt to test the patellar reflex caused 
several slight convulsions. The dose of chloretone was repeated. 
Within 30 minutes she was sleeping quietly, completely relaxed. 
From this time she made an uninterrupted recovery. The chlore- 
tone was repeated every 48 hours until May 30, when it was 
discontinued. Three thousand units of antitetanic serum were 
given daily subcutaneously. During this time she took fluids 
readily. Four litres of saline solution were given per rectum 
every 24 hours. Large quantities of urine were voided volun- 
tarily and the bowels were moved freely by large doses of cascara. 
She was discharged June 8, cured. 

Case I]].—Was a moderately severe one following a blank 
cartridge wound of the hand. The incubation period was 10 
days. This case yielded perfectly to treatment as outlined above 
and was discharged cured. 

Case IV.—Pole, male, 24 years. Was admitted to Harper 
Hospital May 28, 1908, for a severe crushing injury to left hand 
sustained in manipulating a bread-mixing machine. The soft 
parts, particularly on the palmar surface, were badly lacerated. 
No bones were broken. After disinfection with soap, alcohol, 
and bichloride, the bleeding vessels were ligated with catgut, and 
the parts approximated with catgut and silkworm sutures. Infec- 
tion followed, and a large portion of the flaps sloughed. On 
June 15, the necrosed integument and portion of three fingers 
were removed. At the same time, a skin flap from the abdomen 
was sutured to the dorsal surface of the hand, the arm being re- 
tained in position by bandages. On June 22 this flap was removed 
from its attachment. On June 29 a similar flap was applied to 
the palmar surface of the hand, and on July 6 this was removed 
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and the abdominal wounds sutured with catgut. The patient 
did well until July 15, when he complained of stiffness of his jaws 
and pain in his back and neck. He became worse despite large 
doses of morphine and bromides and 1500 units of serum. I saw 
the patient at 9.30 a.m., July 19. At this time he was in severe 
tetanus: unable to separate the jaws or swallow. Seventy-five 
grains of chloretone were given in olive oil per rectum. The 
wounds were curetted and washed with hydrogen peroxide. Cul- 
tures from these were negative for tetanus bacilli. Forty-five 
hundred units of serum were given intravenously. At 3 p.m. he 
could separate the jaws 2 cm. and swallow freely. From this time 
forward he had occasional clonic convulsions until July 26, when 
they ceased. The tonic contractions disappeared gradually, being 
completely absent on the twenty-seventh. Sixty grains of chlore- 
tone were given on the twentieth and twenty-third, and 30 grains 
on the twenty-sixth. Fifteen hundred units of serum were given 
subcutaneously daily until July 28, and elimination forced as much 
as possible. He was discharged cured August 4. 

Case V.—This was a mild case following an extraperitoneal 
shortening of the round ligaments. The incubation period was 
12 days. She yielded readily to treatment, making an uninter- 
rupted recovery. 

Case VI.—American, 52 years old, chronic alcoholic. On 
January 25, 1909, patient fell from scaffolding, sustaining an open 
fracture of the right arm at the elbow. This was reduced by 
Dr. T. A. McGraw, at St. Mary’s Hospital, at 11 a.m. The case 
pursued an uneventful course until the evening of January 209, 
four days later, when he complained of severe pain in his frac- 
tured arm and in back. At 10.30 there was some rigidity of the 
jaws and difficulty in swallowing. During the night he received 
one grain of morphine and slept at intervals, complaining of pain 
when awake. At 7 A.M. January 30, he had severe clonic convul- 
sions. I saw the patient at 9.30. He was sitting up in bed in a 
state of marked emprosthotonos. His clothing was soaked in 
perspiration. The muscles of the entire body except the arms 
were in a state of marked tonic contraction. He was unable to 
separate the jaws in the slightest degree or to swallow. Risus 
sardonicus was pronounced. During the five minutes of obser- 
vation, he had eight severe convulsions. Seventy-five grains of 
chloretone in two ounces of hot olive oil were given at once per 
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rectum, and retained. Under light chloroform anesthesia, the 
wound was opened by Dr. McGraw, thoroughly curetted, washed 
with hydrogen peroxide and packed with gauze saturated with 
balsam Peru. He was returned from the operating room at 
11 A.M. At 11.30 he was sleeping quietly, all the muscles relaxed, 
the jaws being widely separated. Patellar reflex very slight. 
Vigorous palpation of the abdomen caused three slight clonic con- 
tractions. At 12 o'clock, cultures were made from blood taken 
from the left median basilic, with the idea of determining the 
presence of the tetanus bacillus. Unfortunately the cultures were 
broken on the way to the incubator. However, two 350-Gram 
guinea pigs were inoculated, one with two c.c., the other with one 
c.c. of the blood from the same source. Both pigs showed well- 
marked tetanus at the end of 24 hours, and were dead at the end 
of 60 hours. Cultures from the wound were positive for tetanus 
bacillus. Forty-five hundred units of the antitetanic serum 
were given subcutaneously near the brachial plexus. The 
patient awoke at I p.M. and coniplained of pain in his arm. At 
this time there were no tonic contractions. He could open his 
mouth one inch and swallow with little difficulty. He had 
occasional slight tonic contractions during the afternoon, and at 
3.30 received 50 grains of chloretone in one ounce of olive oil 
per rectum. He remained quiet until 10.15 p.m., when he began 
to have severe clonic convulsions. Fifty grains of chloretone in 
olive oil per rectum was almost immediately expelled. On account 
of the frequency and severity of the convulsions, he was anzsthe- 
tized and 50 grains of chloretone in 1 ounce of whiskey given 
per stomach tube. The effect was almost immediate. At II P.M. 
he was sleeping quietly, completely relaxed. He remained in this 
condition until 3 A.M. of the 31st, when pulse began to fall. At 
g A.M. the pulse was 170-180 and thready. At the same time, the 
respirations were 30, full and regular. Notwithstanding the ad- 
ministration of large quantities of saline by hypodermatoclysis 
and oxygen, the heart became gradually weaker. The pulse was 
imperceptible at 10.45 A.M. The respirations remained good until 
the pulse stopped, when they gradually became weaker and he 
died at 11.10, completely relaxed. Postmortem was not allowed. 


I attribute death in this case to the direct action of the 
enormous amount of toxin in the blood on a weakened heart. 
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It has been demonstrated by animal experiments that 
chloretone kills by acting on the respiratory centre without 
affecting the circulation. It will be noted in this case that 
while the pulse was very bad, the respirations were only 
slightly affected, and that the patient died from failure of the 
circulation, not the respiration. If I were again confronted 
with a similar condition, I would bleed the patient freely, re- 
placing the blood with salt solution. This would immediately 
remove a large amount of toxin and possibly prevent heart 
failure. 

In summarizing these cases it, will be seen that three of 
them, Cases I, II, and IV, were of the type which almost 
always die. Case III might have recovered; Case V would 
probably have recovered under any treatment; while Case VI 
was the type which will usually die despite treatment. It will 
be noticed that the muscular manifestations were completely 
controlled in every case by the chloretone. This is all 
chloretone will do. It has no effect on the toxin circulating in 
the blood, nor will it break up the combination between the 
nerve cells and the toxin, when this combination has taken 
place. It has the further merit of being harmless. No fatal 
cases following its use have been reported although enormous 
doses have been taken with suicidal intent. In addition to 
this, it is easy of administration. If the patient can swallow, 
it can be given by mouth dissolved in dilute alcohol. If this 
is not possible, it can be given per rectum dissolved in hot 
olive oil. I have given it this way in my later cases because 
its action is almost as prompt as when given by mouth, and it 
does not disturb the stomach. In addition to this chloretone 


lowers the temperature and has a slight diuretic action. 





ANEURISMS IN YOUNG PEOPLE.* 


BY THEODORE A. McGRAW, M.D., 
OF DETROIT, MICH., 


Professor of Surgery in the Detroit College of Medicine; Surgeon to St. Mary’s 
and the Harper Hospitals. 


I HAVE had two cases of aneurism in young men of 16 
and 17 years of age. They were both associated with great 
dilatation of the heart and, in both, the arteries were soft and 
fragile. 


The first case occurred nearly thirty years ago. I have lost 
the notes which I made of it at the time, but have a very distinct 
recollection of its main features. A country boy of 17 years, 
while working in the field was seized with a sudden pain in the 
bend of the right elbow and became incapacitated for work. He 
came to me a week afterwards for examination and treatment. 

I found a pulsating tumor of the lower end of the brachial 
artery, and a great enlargement with dilatation of the heart. I 
could elicit no history of rheumatism or syphilis. 

I operated on him and found an aneurism of the brachial just 
above its bifurcation, about as large as a hickory nut. It had 
ruptured and was surrounded by a large quantity of extravasated 
blood. I tied the artery above and below the aneurism. The 
upper ligature cut through as soon as tied, and I was obliged 
to tie it again higher up. 

At the end of three days a secondary hemorrhage occurred 
from the cardiac end of the artery. The ligature had cut through 
the soft arterial walls. This happened a third and a fourth time 
at intervals of between three and four days, necessitating repeated 
ligation, each succeeding one from half an inch to an inch above 
its predecessor. I finally succeeded in checking the hemorrhage 
permanently by passing a pin under the vessel at its origin from 
the axillary and pressing its walls together by a figure-of-eight 
thread wound carefully and not too tightly around it. The 
wounds were at no time septic, and healed quickly. He left the 
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hospital with full use of his arm, but died at his home from the 
heart trouble a year and a half afterwards, 

The second case was that of a boy sixteen years of age, from 
Wyandotte, Mich., who entered St. Mary’s Hospital, Detroit, on 
June 26, 1908, and came under my care. According to the his- 
tory which I elicited from himself and his mother, he had been 
subjected during his life to many hardships, and had worked 
beyond his strength. He had not been conscious, however, of 
any cardiac or pulmonary trouble, and had believed himself well 
until three weeks before his admission to the hospital, when he 
was seized with pain under the right knee. This was diagnosti- 
cated as rheumatism. 

It was positively stated that he had never, prior to the outset 
of this malady, suffered from rheumatism or any other acute or 
constitutional disease. He gave no history of strain or injury. 
A few days before I saw him a pulsating swelling was noticed in 
the right popliteal space, and he was sent to Detroit for treatment. 

On examination, I found a pale, anemic lad with a very large 
dilated heart and a soft, collapsible pulse. The apex beat in the 
sixth intercostal space half an inch outside of the nipple. There 
was a loud, blowing murmur, heard equally at base and apex, 
and confusing both sounds of the heart. His pulse, 100 in the 
minute, was very soft and compressible. His temperature was 
100° F. 

In the right popliteal space there was a pulsating tumor 
filling up the whole concavity. His leg was flexed and could not 
be extended without pain. There was a constant pain, even when 
he was in bed and quiet, which radiated down the leg to the foot. 
His urine was normal. There was no leucocytosis. The report 
of blood examination showed the amount of hemoglobin to be 
8o per cent. of normal. He had no cough nor dyspncea nor other 
evidence of lung complication, but was so weak and exhausted 
that I deferred operating until his strength could be recuperated 
by rest and treatment. 

During the next three weeks he regained his appetite and 
grew stronger, but his temperature continued to fluctuate between 
99° F. and 100° F. and his complaint of pain was constant. 

The operation was performed on July 18, a hypodermic injec- 
tion of morphine having been administered a quarter of an hour 
before the ether anesthesia. Through a long longitudinal incis- 
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ion a cavity was opened in the ham, containing a large mass of 
extravasated blood. When this had been evacuated and the parts 
cleansed there was revealed an exceedingly thin and small aneuris- 
mal sac with a linear rent in its posterior surface. The sac was 
nowhere adherent to the surrounding tissues, and its walls, thin 
and fragile as a peritoneal membrane, were not re-enforced by 
fibrinous or calcareous deposit. On freely enlarging the opening, 
I found that the sac consisted of the whole posterior wall to the 
extent of half an inch. The anterior wall appeared as a groove 
in the tissues, extending from the upper to the lower orifice of 
the popliteal artery. I could detect nothing which had any 
resemblance to embolism, and the condition was rather that of a 
vessel distended beyond its tensile capacity than one that had 
been subjected to septic deposits and irritations. 

I had thought to use the-Matas method in operating, but 
found the arterial and sac walls too soft and thin for that proced- 
ure. The sutures cut through the tissues on the slightest traction, 
and the first ligature, which was tied with some force, came away 
in my hands. I tied the artery above and below the sac, there- 
fore, with great care, drawing the threads together just tight 
enough to prevent hemorrhage. A rubber drain was inserted, 


and the wound closed around it by layers of catgut sutures. 
The drain was removed on the third day, the wound healed by 
first intention, and I was able, at the end of a week, to apply 
a weight to the foot to extend the flexed knee. 

On August 18 he was sent home, walking upon a well leg 
and with no untoward symptoms. He died on November 14, 
but I did not hear of his demise until some time in December 
and was prevented from making a post-mortem examination. On 
the death certificate it was stated that he died of endocarditis. 


These cases seem to me to have some importance because 
of their bearing on the pathology of aneurisms in young peo- 
ple. In both cases there was great enlargement and dilatation 
of the heart, without history of rheumatism or other acute 
disease. In both, the arteries, though apparently normal, 
were very soft and friable. In the second case this may have 
been the result of the long irritation due to the rupture of the 
sac, but in the first case, in which the whole brachial artery 
was affected, it is impossible to regard the arterial insufficiency 
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as the result of a merely local affection. ‘The entire absence 
in both cases of all evidences of arteriosclerosis, septic infec- 
tion and embolism would seem to indicate that the relations 
between the cardiac disease and the arterial were those rather 
of coincident affections than those of cause and effect. The 
question arises whether many cardiac maladies occurring in 
childhood and youth may not be the result of failures in 
development which involve not only the heart but also the 
whole vascular system. We might expect to find these rela- 
tions more especially in those dilatations of the heart in which 
the valvular affections were not sufficient in themselves to ac- 
count for the severity of symptoms. 

In children, with defects in development of this nature, 
hardships and severe labors may act as supplementary and 
exciting causes of arterial ruptures and aneurisms by bringing 
strains upon the vessels which they are not able to resist. 

It is curious that the congenital insufficiency of the cir- 
culatory system which undoubtedly exists in some children has 
received only a very grudging notice on the part of 
pathologists. 

Tubby states that “there exist in young people traumatic 
aneurisms without pre-existing inflammatory lesions of the 
arteries. He believed that rheumatism and syphilis, and prob- 
ably alcoholism, creates in the descendants not only lesions 
but also congenital malformations of the arteries, which con- 
sist in a more or less complete disappearance of the elastic 
fibres, of the middle coat, and favors the appearance of 
aneurism in the foetus and infant.” 

Jacobi includes among the causes of aneurism in children 
a congenital incompetency of the walls of the blood-vessels. 
This view of the etiology of many aneurisms in children 
finds support in a number of cases on record in which the 
heart is reported as normal. They are: 


1. That of ArmiTacE, of a child seven and a half years old who had 
suffered from palpitation from her earliest infancy. She died of an aortic 
aneurism. The arteries on obduction, were found to be free from 


atheroma or roughness. 





ANEURISMS IN YOUNG PEOPLE. 63 


2. WoRMASKI's case of aneurism of the ulnar artery and palmar arch 
in a girl of twelve. The child had had no hereditary taint or rheuma- 
tism, and he attributed the disease to a strain received from lifting. 

3. KEEN’s case of a spontaneous arteriovenous aneurism of the arm 
and also an aneurism of the chest in a girl of eighteen. 

4. Rocers, a girl of ten with aortic aneurism; she had never had 
rheumatism or scarlet fever. 

5. Ries, a girl of five, with aortic aneurism. 

6. PENDEL, aortic aneurism in a girl of twelve. He referred the 
trouble to a fall on the chest received six years before the development. 
We may be permitted to doubt whether there was any causal connection 
between the injury and the aneurism. 

7. F. G. Smit. Boy of nine, with aortic aneurism. 

8. Berry. Boy of fifteen, died of aortic aneurism. He had never 
had rheumatism, and there was no evidence of hereditary syphilis. The 
only sign of heart trouble was a slight thickening of the aortic valves. 

g. Micuet. Boy of fourteen, died of aortic aneurism. 


We may hardly assume that these nine patients with 
normal hearts owed their maladies to embolism, either me- 
chanical or septic, as the conditions which cause embolism 
were entirely absent from their histories. Neither are we 
justified, in my opinion, in ascribing them to an hypothetical 
endarteritis, of which there is no other evidence than the 
existence of the aneurism itself. How far we may go, how- 
ever, in referring their origin to pre-natal disturbances is as 
yet an unsolved problem. 

If we study the recorded cases of aneurism in children, we 
shall find very few satisfactory data on which to base our 
opinions as to their etiology. Dr. Charles Pfender compiled 
sixty-four cases for me from the literature in the Surgeon 
General’s library. Thirty-two of these were so meagrely 
reported as to give no clue whatever to previous history or 
hereditary influences. Of the thirty-two remaining, six gave 
more or less uncertain histories of injury. One case was at- 
tributed somewhat doubtfully to an abscess which ruptured 
into the aorta. 

In nine cases there was history of previous attacks of 
rheumatism. In ten it was positively stated that the patients 
had never suffered from that disease. In view of the fact that 
rheumatism is an exceedingly insidious disease in children, 
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often causing inflammation and dilatation of the heart before 
manifesting itself by muscular or arthritic pains, I cannot 
think that these figures represent, even approximately, the 
actual facts. 

As regards syphilis, which is so generally credited with 
causing arterial degenerations and aneurisms, it is noticeable 
that in only one case, that of Wilson and Macy’s, was there 
any evidence whatever of previous infection. Lebceuf, who 
is strongly disposed to regard hereditary syphilis as an im- 
portant factor in the causation of arterial disease, admits, 
nevertheless, that he was unable to detect any signs of that 
disorder in his autopsies. It seems evident that the prevailing 
theories regarding this matter need careful study and revision. 

In 5 cases aneurisms were found associated with tuber- 
culosis; in 3 they were preceded by whooping cough. It does 
not appear that an: of the 64 patients had had scarlet fever. 
Two cases were reported to have had measles and one to have 
had a streptococcus infection. It is impossible from these 
meagre data to draw positive and trustworthy conclusions. 

The relations between cardiac disease and arterial dilata- 
tions are not yet thoroughly understood. Clinicians are in- 
clined to attribute aneurisms which occur in conjunction with 
valvular affections to embolism. That embolism is sometimes 
a cause of aneurism cannot be doubted. That it is a very 
common factor in its production has not been proven. It is 
certain that in some cases acute infections like rheumatism, 
scarlet fever and typhoid fever and measles affect the arteries 
primarily, causing thickenings and erosions of the intima and 
inflammations of the media. Osler states that it is rare to 
find the arteries entirely free from disease. Even in children, 
small flecks of atheroma or fatty degeneration of the intima 
are by no means uncommon. It is not possible when cardiac 
and arterial diseases co-exist to distinguish those cases in 
which one is caused by the other from those in which the two 
arise simultaneously from the same infection. The difficulty 
in deciding as to the nature of these relations is increased by 
our inability to diagnosticate endarteritis in its acute stage. 








ANEURISMS IN YOUNG PEOPLE. 65 


Whatever symptoms occur, such as fever and pain, that it 
inight present, are overshadowed and hidden from notice by 
the great cardiac disturbance. The heart disease is discovered 
in its early stages, while the associated arterial lesions do not 
attract attention until the subsequent degenerations have led 
to arterial dilatations. This may not occur for months or 
even years after the onset of the initial lesion, and often only 
when the artery is subjected to some sudden and unusual 
strain. 

As regards the etiology of aneurisms in young people, we 
may say with some positiveness that in some cases there are 
congenital defects in development which are manifested by 
a thinness and softness of the middle arterial coats, and which 
render the arteries incompetent to resist even ordinary strains. 
We may surmise also that this condition may be due either 
to hereditary influences or to parental infections, but we have 
no data which enable us to determine with any exactness how 
important this factor is as a cause of arterial dilatation. 

We have reason also to believe that the primary infections 
to which the arteries, especially, with the heart, are exposed, 
may induce lesions which may, in some cases, result in serious 
degenerations of the arterial coats and end in aneurisms, 
and there can be no doubt that emboli due to cardiac or other 
diseases may lodge in the arteries and affect them disastrously. 
The whole subject, however, needs to be studied de novo with 
more care in observing actual conditions and more criticism 
in judging the meaning of the ascertained facts. 
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GUNSHOT INJURY OF THE BRAIN.* 
WITH LATE MANIFESTATIONS AFTER IMMEDIATE RECOVERY. 


BY JOSEPH RANSOHOFF, M.D., F.R.C.S., (Eng.), 
OF CINCINNATI. 


Professor of Surgery in the Medical College of Ohio, University of Cincinnati. 


It may be fairly asserted that abscesses of the brain present 
many difficulties of diagnosis, and that autopsies out of num- 
ber reveal opportunities missed. That they may long remain 
latent is of common observation. But latency may be seem- 
ing and the result of inaccurate observation. The latter prob- 
ably happens in the majority of instances.. A notable excep- 
tion, a case of true latency, was observed by the writer in the 
instance of a boy whom he trephined at the request of Dr. 
E. W. Mitchell for a compound depressed fracture of the 
frontal bone. 


The patient, a lad of seven, had fallen from his bicycle and 
sustained a fracture in the region of the right frontal eminence. 
The dura was not injured. The depressed bone was replaced. 
The union was absolutely by first intention and the recovery 
unattended by any evidence of infection so far as the most care- 
ful clinical and bacteriologic observation could show. The patient 
left the hospital two weeks after the operation. During more 
than three years the boy’s condition and development were in 
every way normal. He never missed a day at school by reason of 
ill health; never complained of headache, and was in every way 
well. In his school work he frequently led his classes. Three 
years after his injury he was suddenly seized with violent head- 
ache after becoming overheated at skating. He died in coma 
within twenty-four hours after the onset of symptoms. The 
autopsy revealed a ruptured abscess which had been encapsu- 
lated. It was a little larger than a pigeon’s egg and in the right 





* Read before the American Surgical Association, June 5, 1909. 
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frontal lobe directly under the site of the fracture. The bone 
scar was scarcely visible. 

It may be of importance to note that the boy was the only 
child of very intelligent parents, who would certainly have noticed 
any deviation of health in him. It is, therefore, fair to assume 
that the abscess was latent during the time indicated. 


The following case is that of an abscess seemingly latent 
for a number of years and one presenting a missed oppor- 
tunity. 


T. S. T. first presented- himself to me June 3, 1907. He 
was then aged 43. Married. He has two children. The family 
history is negative. He has been a commercial traveller for five 
years. He was perfectly well until the 6th of May, 1899, when 
he was shot with a thirty-two calibre rifle fired at close range. 
The bullet entered an inch above the middle of the right zygoma. 
He remained conscious for a short time after he was injured and 
gave directions about calling a physician. He was not uncon- 
scious at any time. There was a short period of stupor which 
supervened about six hours after the injury was sustained and 
disappeared entirely after two days. From that time on he 
continued clear-headed. Immediately after the accident there 
was a paresis of the left side of the face, the arm, and the leg. 
This could not have been profound, as the patient got into a 
buggy, drove home, and alighted, with some assistance. He was 
in bed about seven weeks, after which time the paralysis began 
to improve. He was confined to the house altogether for about 
six months, and at the end of a year he was enabled to dress 
himself and go about. From that time forth he continued his 
business, which now was that of a stock broker, with few 
interruptions. 

On the Ist of September, 1903, nearly four and a half years 
after the injury, the patient was seized with a severe convulsion 
associated with unconsciousness. The second attack occurred in 
February, 1904. Both of these occurred in a hotel room after 
retiring. During both of them he fell out of bed, and after the 
second he remained on the floor sleeping until morning. On 
the following days he was about his work as usual. During the 
following two years he had altogether four similar attacks. In 
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April, 1904, he consulted Dr. F. W. Langdon, to whom I am 
indebted for many of the clinical notes. 

When the patient presented himself to me in mid-summer 
of 1907 with a view to operation for the relief of his epileptic 
seizures. his condition was as follows: 

Stat. Pres.: Vigorous-looking man; height six feet; weight 
226 pounds; pulse 76; heart and lungs normal; no evidence of 
increased intracranial pressure; no headaches at any time; ocular 
fundus normal; urine normal. His mental condition is normal 
in every regard. He is clear in his ideas and logical. There is 
no defect in speech, nor is there any trace of asteriognosis. The 
pupils act normally and the ocular muscles are unimpaired. Dr. 
Langdon found in 1903 a very slight weakness of the lower face 
on the left side and the mouth drawn slightly to the right. At 
the time of my examination this weakness had disappeared. Dr. 
Langdon also noted some dulness of taste and smell, but not 
localized on either side. This was not noticed in my examination. 
Movements of trunk and extremities normal. There is no inco- 
ordination. A dynometer test of the grasp of both hands is 
better than the average. The left sole is less sensitive than the 
right. The knee-jerks are weak but equal on the two sides. A 
most carful inquiry as to the history of the convulsions, of which 
the patient has about four a year, fails to show them to be of the 
Jacksonian type. X-ray plates were now taken by Dr. Thompson 
in anteroposterior and transverse diameters. They show the 
course of the bullet to have been slightly backwards, upwards, 
and inwards. The bullet was broken into three parts. The outer 
fragment was evidently in the temporal fossa and extracranial. 
The middle fragment was either just within or in the bony wall 
of the middle fossa. And the largest fragment was behind the 
sphenoidal sinus on a level with the cribriform plate, and it was 
impossible to state whether it was within the skull or not. 

The writer believed the convulsions due to an irritation from 
either the second or third fragment or from a brain scar. But in 
the absence of any focal starting point of the convulsions, he was 
unable to determine which of the fragments caused them. It was 
natural to assume that the larger fragment was the one which, 
if an operation were determined upon, should have been the object 
of the search. Considering the excellent condition of the patient 
and the infrequency of the attacks, and the absence of the ordinary 
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signs of increased intracranial pressure, and that the attacks 
became less frequent under rest and bromide, an operation was 
not advised. The writer did not again see the patient alive. 

He learns that about a year after his last visit to him there 
developed a paresis of the left side of the face and of the left 
arm. ‘There also was noticeable a slight dragging of the left 
foot. While in this condition, the patient came to the city for 
consultation on the 20th of February, 1909. Because I was out 
of the city, he concluded to return to his home, seventy miles 
away. An engagement was made for consultation two days 
later. While on the train that morning, he complained of a 
severe headache which came suddenly after a severe jolt. When 
he arrived in the city the headache became intense. Shortly after 
reaching his hotel profound coma supervened and the patient died 
ten hours after the onset of the acute cerebral symptoms, 

The autopsy had to be hurried and was incomplete; only the 
head was examined. No effort was made to find the extracraniai 
fragment. On removing the brain the right sphenotemporal Icbe 
was found adherent to the middle fossa and removed with great 
difficulty. In the floor of this fossa was a small opening the size 
of the end of a lead pencil. The largest fragment was firmly 
imbedded in the cavernous sinus between two layers of the dura 
mater, and without question had been innocuous from the time 
of its lodgment there. The brain was removed as a whole and 
hardened and carefully examined by Dr. Wolfstein, neuropatholo- 
gist of the Cincinnati Hospital, who has given me the report 
which follows. 


Report of Dr. Wolfstein—Brain given me for examination by Dr. 
Joseph Ransohoff showed an incision in the right hemisphere on the 
outer lateral surface evidently made during removal. No abnormalities 
on the convexity of either hemisphere. At the base of the right hemi- 
sphere situated directly underneath (and ventral) to the right cerebral 
peduncle is an egg-shaped cavity 4 cm. in diameter. On opening this 
cavity thick pus poured out and then the cavity was seen to have a 
depth of about an inch and a quarter and to be evidently walled off from 
the surrounding convolutions. 

The cavity occupies a position at the base of the temperosphenoidal 
lobe extending forwards to the uncus, in fact to the anterior extremity 
of the sphenoidal lobe reaching to the Sylvian fissure, separated from it, 
however, by a portion of the compressed thin convolution before men- 
tioned. It also occupies the anterior third, at least, of the gyrus occipito- 
temporalis and impinges upon the inferior temporal convolution. The 
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optic tract in its passage around the crus was in direct relationship with 
the roof of this cavity and may have been pressed upon, but does not 
appear in any way to be obliterated, although it does not appear to be 
as healthy as the tract on the opposite side. The optic chiasm, the 
mammillary bodies, and the third nerves appear perfectly healthy. On 
opening the cavity at the bottom, it extends inward into the substance 
of the uncus and the sphenoidal lobe as above mentioned and the wall 
of the cavity looks very much as if it had a pyogenic membranous lining. 
Lateral to the abscess cavity a firm substance can be felt, around which 
there is a marked fibrous thickening which is cut through with some 
difficulty, and encysted in the substance of this thickening a foreign 
body can be plainly felt. As said, it is completely surrounded by fibrous 
tissue. 

On cutting through this tough fibrous thickening, a fragment of a 
bullet falls out, but it is remarkable how firmly encysted this piece of 
bullet was. I expected at first to find a large flattened mass of bullet, 
instead of which I found the tough fibrous material was five or six 
times the size of the bullet and in places a third of an inch thick. 

On cutting away this mass, it was found that in its interior the 
mass was of the same consistency as cartilage. The abscess can be 
dissected loose without much difficulty from the structures which form 
its roof, and its roof lies directly under the medial convolutions of the 
island of Reil. 

When the abscess cavity is removed completely a tongue of tissue 
forms its roof lying immediately ventral to the right crus cerebri. 
Immediately back of it can be seen the posterior edge of the right 
columna fornicis. There seems to be also a marked purulent infection 
of the overlying lateral ventricle. On turning the brain over and 
examining it from the top, a purulent infection of both lateral ventricles 
as well as the middle ventricle is very well marked. 

The infection involves both the columnz fornici and even the fibres 
of the upperlying corpus callosum. The tissues posterior to the roof 
of the middle ventricle, namely, the corpus callosum and the junction 
of the two columnz fornici, are also the seat of purulent infection. On 
dividing these the choroid plexus appears and seems to be of a lusterless 
dirty hue, evidently also the seat of an inflammatory disturbance. 

A secondary infection can be traced forward into the front end of 
the middle ventricle and along the anterior descending column of the 
fornix. On cutting through the cerebellum and the superior medullary 
velum exposing the corpora quadragemina and the floor of the fourth 
ventricle, it also presents the same dirty greenish appearance as above 
described. 

In turning now to the corpus striatum on the right side, the infection 
seems to have extended pretty well out toward the lenticular nucleus 
and certainly has involved the fibres of the corona radiata in its outer 
aspect. 

On cutting open the right optic thalamus and part of the right 
lenticular nucleus, the capsular fibres seem to be involved in their outer 
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half and certainly in the passage of the fibres from the capsule into the 
crus they have been markedly pressed upon by the abscess above men- 
tioned and also no doubt involved in the inflammatory process. The 
two crura cerebri and the upper portion of the brain stem were saved 
ior hardening in Miller’s fluid to determine secondary degeneration. 

The hemiplegia (think it was leit) was due either to involvement 
of the pyramidal tract as it passed through the capsule interna or more 
probably to pressure of the abscess on the right crus. As said, the optic 
tract was not destroyed, but there may or may not have been symptoms 
on the part of the visual fields due to pressure. 


REMARKS. 

The case reported is another illustration of the fact that 
the right temporosphenoidal lobe may be the silent site of an 
abscess. Nearly ten years elapsed between the infliction of 
the injury and death. Immediately after the accident there 
were positive evidences of impairment of the internal capsule 
or of the pyramidal tract. It is likely that a hemorrhage 
slowly coming on by pressure caused the initial stupor and 
left-sided hemiparesis. With the gradual encapsulation of the 
clot, the focal pressure-symptoms disappeared. When the in- 
fection within the exudation occurred, it is impossible even to 
surmise. Although it is not without parallel elsewhere, it 
does seem very improbable that the infection which caused 
death had remained quiescent during nearly ten years. 

Although the term “latent ”’ might be used in the case 
reported, it would, in the light of subsequent events, be mis- 
used. I reluctantly quote from Mr. Ballance, “Is it not pos- 
sible that in at least some of the latent cerebral cases, the 
latency has been in the faculties of the observer; not in the 
clinical reactions of the patient.” 

Had the patient been carefully observed at any time during 
the six months preceding death, it is practically certain that a 
lesion of the temporosphenoidal lobe would have been recog- 
nized and relieved by an operation. Before the paralysis 
supervened there were no symptoms except the general con- 
vulsions which were supposed to be the result of a brain scar, 
or due to the presence of the fragments of the bullet. My 
natural belief was that the convulsions were due to irritation 
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from the iarger fragnzent which, on account of its position, 
had lodged near or within the cavernous sinus and could only 
be reached with the very greatest difficulty and danger to the 
patient. In the light of subsequent events I am certain that, 
had an operation been performed when the patient came under 
my observation in June, 1907, the abscess would have been at 
once encountered on opening the temporal fossa and the 
smaller fragment or real cause of the convulsions easily 
found. I am justified, I believe, in reporting this case as 
exemplifying an opportunity missed. 











COMPLETE DETACHMENT OF THE FACIAL BONES 
FROM THE CRANIUM, TOGETHER WITH MUL- 
TIPLE FRACTURES OF THE SIDES AND BASE 
OF THE SKULL.* 


RECOVERY. CONDITION AT THE END OF FOURTEEN MONTHS. 


BY CHARLES A. POWERS, M.D., 
OF DENVER, COLO., 


THE following case is presented with brief comment. So 
far as I am able to ascertain, surgical literature presents no 
record of a similar injury followed by recovery. 


Mrs. X., a lady of about 20 years, was thrown from her horse 
at 4.30 P.M. on March 27, 1908. It is probable that the horse 
fell on her head. She was seen by me twenty minutes after the 
accident, and at that time the following condition was noted. 
The patient was unconscious, the breathing was stertorous. The 
pulse was 70 per minute and of fair quality, the rectal tempera- 
ture was 99°. There were moderate abrasions of the left side of 
the face. The patient was bleeding profusely from the nose and 
mouth; she was bleeding very freely from the right ear and 
moderately from the left ear. The face was greatly swollen and 
distorted. The orbital tissues were extremely swollen, pro- 
truded and ecchymosed. ‘The features were in no way recog- 
nizable. On pressure the entire face could be freely moved from 
side to side and from above downward. On pressing the lower 
jaw against the upper jaw the face and orbital tissues showed 
upward. No injuries were found excepting those of the head. 

Diagnosis: Detachment of the facial bones from the cranium 
with fractures of the base of the skull. Prognosis, very grave. 

Immediate and thorough cleansing was made of both ears: 
the auditory canals were moderately packed with ‘sterile gauze 
and copious aseptic dressings applied. The nasal fosse were 
cleansed as well as possible and packed with iodoform gauze. 
The pharynx was washed and sprayed. 

During the evening the pulse and temperature began to rise. 


* Read before the American Surgical Association, June 6, 1909. 
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The urine contained a moderate amount of albumin. Copious 
infusions of salt solution were ordered. Late in the evening the 
patient made a semi-response to questions. Examination of the 
pupils directly after the accident and during the evening showed 
them to be equal, moderately contracted, responding to light. 

The following morning at nine o’clock the temperature was 
106°, the pulse 150 and thready. Infusions of salt solution were 
liberally used. During the forenoon the patient replied to ques- 
tions in a semi-intelligent way. During the day the temperature 
and pulse fell; at eight p.m. the temperature was 102°, the pulse 
120. The following morning, the morning of March 29, the 
temperature was 100°, the pulse go. During the time which had 
elapsed since the accident there had been pretty free bleeding 
from the right ear and moderate bleeding from the left ear. 
Scrupulous asepsis was maintained in the necessary change of 
dressings. The hemorrhage from the nose and pharynx prac- 
tically ceased at about the end of twenty-four hours and frequent 
sprays of a boric solution were used 

During the next few days the temperature averaged about 
100°, the pulse was from 90 to 100, the mental attitude seemed to 
gradually improve and it was fair to assume that a condition 
of concussion of the brain rather than of compression had been 
present. At no time was there any paralysis of the extremities, 
the reflexes had been preserved. Forty-eight hours after the 
accident gentle attempts were made to mould the facial bones into 
place and these efforts were repeated from day to day. No reten- 
tive apparatus was thought advisable. The lower jaw seemed 
uninjured. 

Four days after the accident skiagrams were taken by Dr. 
Childs. They are reproduced in Figures 1 and 2. There are 
doubtless other lesser fracture lines in addition to those shown. 
Dr. Childs’s description of them is as follows: 

“The skiagrams of Mrs, X., taken April 1, 1908, show the 
following conditions: 

“A complete transverse fracture of the nasal bones g mm. 
distal to their articulation with the frontal bone, the fracture ex- 
tending through the ethmoid and nasal process of the maxilla 
into either orbit. In the left orbit the fracture can be traced 
across the orbital plate of the maxilla and emerges near the ex- 
ternal orbital process, thence is continued downward through the 
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tip of the zygoma at its junction with the malar bone, then passes 
backward and downward through the maxilla and pterygoid plate 
of the sphenoid, terminating 6 mm. above the level of the inferior 
surface of the palate bone. About midway of the left orbit there 
is a branching line of fracture which can be traced upward 
through the orbit into the frontal bone. 

“In the right orbit there is a stellate fracture, one limb of 
which passes upward through the orbital plate of the frontal and 
a lower limb passes across the orbit, thence through the malar 
bone, continuing its course downward and backward through the 
maxilla and pterygoid plate of the sphenoid, terminating just 
above the level of the inferior surface of the palate bone. 

“ At the base of the skull there is a fracture extending back- 
ward from the petrous portion of the temporal into the occipital 
bone. 

“ Diagnosis: Complete transverse fracture of the bones in the 
upper part of the face, with basal fractures of the frontal, tem- 
poral and occipital bones.” 

On the sixth day the patient experienced a moderate chill 
followed by increased temperature and gradually lost the sight 
of the right eye. This was thought to be due to a compression 
of the optic nerve. Dr. J. M. Foster, who assumed the care 
of the eyes shortly afterward, kindly gives me, under date of 
May 3, 1900, the following from his notes: 

“T first saw Mrs. X. on the ninth day after the accident, 
April 4, 1908, at which time the swelling of the lids had greatly 
decreased, but she was unable to voluntarily raise the lids. The 
sight had apparently remained good in each eye until the evening 
of the sixth day when she noticed diminution in the left. This 
was accompanied by increase in temperature, rigor, and sweating. 
On the morning of the seventh day she was unable to see a 
lighted candle with the left eye. There was complete ptosis of 
the right side, but on the left it was not quite so marked. No 
facial paralysis. Conjunctiva was congested, slight mucous secre- 
tion. Each eye-ball was absolutely fixed, no motion in any direc- 
tion, marked bulging outward. The pupils were slightly dilated, 
the right sluggish, the left immovable. The right disc was 
slightly blurred on the edges, vessels normal. There was a 


*I am also indebted to Drs. Pershing, Bonney and Jayne for kind 
aid in the care of the patient. 





+ 


itd 
iid 


i 
| 
‘ 


~6 CHARLES A. POWERS. 


grayish pallor over the entire retina. The left disc was quite pale, 
vessels contracted, especially the arteries, and grayish color 
around the disc and the macula. No effusion nor cherry red 
spot. At this time it seemed probable that the condition was the 
result of pressure upon the blood-vessels and nerves at their 
entrance to the orbit, less probably due to an embolism of the 
arteria centralis retine. V.R. 20/80, V.L. nil. 

“ April 27, 1908. Examination showed that the condition of 
the right eye was practically unchanged except that the internal 
rectus showed slight inclination to turn the ball somewhat inward 
and the ptosis was less pronounced. The movements of the left 
eye were good in all directions and the ophthalmoscope showed 
a typical picture of atrophy of the optic nerve. 

“On May 8, 1908, the condition continued to improve as far 
as the movements of the left eye were concerned. There was very 
little ptosis remaining and the eye moved readily in all directions. 
The right eye, however, had made but little change. Ptosis had 
improved somewhat and the power of the internal rectus was 
slightly greater. Vision equalled 20/70. 

“On July 17, after having used the galvanic current applied 
directly to the muscular attachments on the right eye the past 
three weeks, it is found that the internal rectus and the superior 
and inferior recti muscles are regaining some strength, but the 
external is absolutely without function. V.R. equals 20/40 with 
25 = -1 C. 180. = 90/30. V.L. ail. 

“April 18, 1909. The ptosis of the right eye is almost over- 
come, but there is still slight drooping of the lid and the internal 
rectus has pulled the right eye into the inner angle for the past six 
months producing very pronounced paralytic squint. The super- 
ior and inferior recti have only regained a small portion of their 
normal strength. The external rectus remains paralyzed. Te- 
notomy of the internal rectus * followed by shortening and ad- 
vancement of the right external rectus brings the eye to primary 
position. The hearing in each ear is normal for voice, whisper 
and watch.” 

After the first few days the patient gradually underwent im- 
provement. She never complained of pain, she was able to be 
nourished, the bowels gave no trouble. At times there was a 
trace of albumin in the urine, at other times urine was free from 
this. There was a moderate cerebrospinal discharge from the 
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left ear for a few days and a considerable similar discharge from 
the right ear for many days. In due course of time this com- 
pletely ceased. The hearing remained good and has never been 
impaired. It was about two weeks before recent events became 
fixed in the memory. 

As has been said, the facial bones were gently and carefully 
moulded into place. They underwent complete union at the end 
of five weeks. Resultant deformity is but very slight. The face 
is a very little dropped, the distance between the tip of the nose 
and the forehead is a little increased. The nose is in a straight 
line. There is a little prominence of the left malar bone. Articu- 
lation between the left lower and upper teeth is not quite perfect. 
There is perfect articulation on the right side. 

Mrs, X. gradually became restored to practically complete 
health. At this time, fourteen months after the accident, aside 
from the disability of the eyes, before noted, she is in a prac- 
tically normal condition. 


A thorough search of surgical literature, in which quest I 
have had the kind aid of Dr. F. Robbins, of New York, fails 
to reveal a parallel case. The only observation definitely 
bearing on the subject which we have been able to find is the 
following by La Personne and Le Fort in La Presse Médicale, 
No. Ixii, 1900: 


Their patient was a man 26 years of age who met with an accident 
in such a way that his face was thrust on the ground and his head held 
fast for several minutes under a heavy stone. Details of the accident 
were not remembered by the patient, although he claimed not to have 
become unconscious. There were a few insignificant abrasions of the 
hairy scalp, while the face had borne the brunt of the injury. The nasal 
bones, the upper jaws, and the right inferior maxilla were separated from 
the remaining bones and the upper jaws could be moved from side to 
side and from above downward, under crepitation. In spite of these severe 
injuries the face healed, but not without considerable deformity, which 
caused the patient to seek admission to the hospital. Numerous bluish- 
black scars were seen surrounding the right eye; the orbit was much 
contracted and the eyeball was adherent to the conjunctiva on the outer 
side; there was paralysis of the right external rectus muscle, and in- 
ternal strabismus. The root of the nose was enlarged and pushed over 
to the right; the right superior maxilla was flattened and sunken; there 
was slight facial paralysis. The lower margin of the orbit was broken 
through and the inner portion was 2-3 mm. lower than the outer. The 
skin in the region of the outer side of the upper jaw was anesthetic. 

By means of plastic procedures the patient’s condition was much 
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improved and the cosmetic deformity was corrected to a considerable 
extent. Ten days after the operation he asked to be discharged from 
the hospital, and six weeks later he was described as free from pain 
and having a wider palpebral slit, which began to show the eye-ball at 
the inner angle in spite of the marked internal strabismus. 

La Personne and Le Fort say that this observation gives 
rise to a number of interesting questions. There were several 
complicated fractures and paralyses, the retrospective diag- 
nosis of which is by no means easy. Beyond a doubt there 
was a large fracture involving the two superior maxille, 
separating their entire lower portion from the higher parts 
and the overlying bones; this transverse fracture separated 
the entire palatine arch from the remainder of the face. The 
pterygoid processes were in all probability broken off at the 
base and mobilized with the palatine arch, as is the rule in 
these fractures. The right malar bone was detached above 
at the level of its articulation with the frontal bone; outside, 
at the level of the xygomatic arch; within, it was separated 
from the superior maxilla; downwards and backwards, it 
remained adherent to the pyramid, which was shattered and 
penetrated in part into the maxillary sinus. Thus the malar 
bone, with the outer angle of the pyramid formed a second 
fragment, which underwent a to-and-fro motion causing the 
sinus wall to be pushed up from below. A third fragment was 
loosened in shape of the entire ascending ramus of the right 
maxillary, which became crowded upward into the orbit. This 
displacement led to very serious results: outward deviation of 
the palpebral slit and complete destruction of the nasal canal. 
It is very probable that the bones of the nose were fractured 
with the base of their frontal insertion, a very rare and 
extremely grave lesion. Moreover, there seems to have been 
a luxation of the right nasal bone on the ascending process of 
the maxillary bone of the same side, a luxation which is 
practically certain to be complicated by fracture. The lesions 
at the left orbital margin and the anesthesia in the left sub- 
orbital region, serve to show that there was a fracture on this 
side; it is probable that there were lesions of a minor degree, 
but about symmetrical with those of the right side, in the 
region of the left malar bone. 
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THE PARATHYROID QUESTION.* 


BY CHARLES H. MAYO, M.D., 
OF ROCHESTER, MINNESOTA, 


Surgeon to St. Mary’s Hospital. 


For more than fifty years reference has been made by 
various authors to peculiar gland bodies that were quite regu- 
larly associated or connected with the thyroid glands. 

Sandstrom’s * excellent description of what he called “ ac- 
cessory thyroids”’ was given in 1880, and Gley ? demonstrated 
later that tetany was caused by the removal of these glands 
in thyroidectomy. Rogowitz,* Christiani,* Zielenska,® and 
Hurthle ® respectively described as embryonic thyroids similar 
bodies in various animals. 

In 1895, Kohn? made note of four epithelial capsules to 
the individual, although more, or fewer have been noted 
occasionally. 

In 1908, Welsh® gave us an exhaustive description of 
the parathyroids which he designated as, posterior superior 
and anterior inferior. 

Moussu,® Vassale and Generali,’® and Jeandelize believed 
that a deficiency of parathyroid secretion occurred in exoph- 
thalmic goitre, and they, with others, thought the same con- 
dition was the probable cause of various forms of convulsions. 

Lundberg '* believed that paralysis agitans was also caused 
by a deficiency of secretion, his theory being shown by 
Thompson !* as erroneous in an examination of nine cases at 
autopsy. Thompson’s statement is supported by other 
investigators. 

As stated by the more careful observers, the parathyroid 
glands are four in number, usually without the true capsule 
of the thyroid gland. They are 6 or 7 mm. long, 3 to ; 


t 
mm. wide and 2.5 mm. thick. They are supplied by a terminal 


* Read before the American Surgical Association, June 4, 1909. 


79 








80 CHARLES H. MAYO. 


artery entering the hilus. The arterial supply is mostly de- 
rived from the inferior thyroid artery, or from the anas- 
tomotic branch between the superior and inferior thyroid 
arteries. The parathyroid glands are often designated as 
superior or external, and inferior or internal. 

There are wide variations in the effect of the removal of 
the parathyroids in various animals, especially the herbivorous 
animals, in whom the bodies may be irregularly placed at a 
distance from or within the thyroid, making it difficult to 
be positive as to their complete removal. Extirpation of the 
parathyroids of animals, especially in dogs, is quite regularly 
followed by tetany. 

The association of function of the glands like the thyroid, 
parathyroid, thymus, suprarenal and others become more 
marked as continued investigation discloses the various 
changes consequent to disease or removal of the various 
glands. It is probable that some of the glands act through 
the hormones or chemical messengers, and that others are 
more reflex in effect. MacCallum and Voegtlin '* especially 
mark the changes in calcium metabolism incident to para- 
thyroid deficiency. 

The pathologic changes are of simple types, 1.e., degenera- 
tions, hemorrhages, cysts, and seldom tumors. There are 
about a dozen tumors of the parathyroid reported, most of 
these being found at autopsy, and all were benign adenomas. 

From such reports it would appear that these glands as 
compared with other organs and lesions are singularly free 
from serious diseases, especially those of a surgical nature. 
This explains why our information is gained principally from 
accidental findings incident to their injury during operation 
upon associated structures and from direct experimental work 
upon animals, thereby differing from the more recent medical 
advances. 

The greatest progress in our working knowledge of the 
pathology of the body in general has come from the treatment 
of surgical conditions, and from a consideration of pathologic 
changes in the living. 
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In the surgery of the thyroid, not considering sepsis, we 
have always had reason to fear hemorrhage both primary 
and secondary, as well as injury to the recurrent laryngeal 
nerves. Must we not be watchful of the parathyroids? While 
the deaths from their injury will probably be fewer than 
those from the first mentioned condition, the character of 
the death with convulsive seizures seems more shocking than 
from any other cause. 

In 1200 operations for goitre we have seen no tetany, 
and it is possible that certain principles of operation 
which were developed long before there was a parathyroid 
question, may have contributed to the preservation of the 
parathyroid bodies. 

Freedom from hemorrhage, 1.e., a bloodless operation, 
has not been a marked feature, as the superior thyroid artery 
is usually the only large vessel ligated as it enters the gland. 
Other vessels are caught by many forceps as they pass through 
the capsule. The posterior capsule is carefully preserved in 
all operations upon the thyroid. We believe this technic best 
for the occasional or inexperienced operator, but possibly not 
necessary for the experienced surgeon who continuously main- 
tains a dry wound. Cystic tumors or encapsulated adenomas 
are usually treated by the Partia-Socin-Billroth method of 
enucleation. Large colloid growths are treated by extirpation 
of the larger lobe and resection of the other side. When the 
enlargement is marked and nearly even, resection on both 
sides, as advocated by Mikulicz, is an excellent method of 
reduction. 

Operations upon cases of hyperthyroidism are usually con- 
fined to one side, and the blood supply being free, there is 
but little danger of subsequent hypoparathyroidism. 

As the removal of supposed lymph glands or small acces- 
sory thyroids is not essential in operation for goitre, we make 
it a rule to implant such bodies, when accidentally removed, 
into the capsule of the remaining lobe or in some other 
acceptable location in the exposed tissue of the neck. It is 
quite possible that the human being with four parathyroids 
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has some to spare, and that if those on one side are preserved, 
no untoward consequences will follow. This phenomenon 
has been noted in other double structures, the kidneys, ovaries, 
etc. In four instances in which one parathyroid body was 
removed we noted no unusual symptoms during recovery. 

Should tetany follow an operation for the removal of the 
goitres, the indications are to administer calcium salts, prefer- 
ably the lactate, in 4 to 5 per cent. solution intravenously, by 
stomach, or by rectal enemata. This has been found most 
efficient in dogs, by Voegtlin and MacCallum, although Beebe 
and Berkeley?° in a similar series of cases of experimental 
tetany were not so favorably impressed with the efficacy of the 
calcium as with the use of their parathyroid serum. 

In experimental tetany, bleeding seems to be of temporary 
benefit, but it is probable that in most human beings in which 
it occurs, that the operation will have served that purpose. 

If the above remedies can but maintain life until para- 
thyroid glands can be secured, transplanted and function 
obtained, it may be possible to tide the patient over into a 
chronic state which may later become a cure. 

In a report of cases and of experimental work, Halsted '* 
reports having secured benefit not only from the use of serum, 
but from feeding both dried and fresh beeves parathyroids. 
He found it necessary, in order to secure the success of the 
transplanting of the parathyroids, to first cause a parathyroid 
deficiency. While he obtains the best results by implanting 
the glands beneath the posterior sheath of the rectus abdomi- 
nus, others have apparently succeeded by grafts into the 
remaining lobe of the thyroid, into the spleen, peritoneum 
and other locations. 
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THE HISTOPATHOLOGY OF GOITRE. 


BASED UPON THE MICROSCOPICAL STUDY OF OVER FIFTY CASES OF THYROIDEC- 
TOMY, WITH HISTORIES OF THE MOST IMPORTANT.* 


BY FRANCIS J. SHEPHERD, M.D., 
AND 


C. W. DUVAL, M.D., 
OF MONTREAL, CANADA. 


MacCa.tuum, of Baltimore, in a recent article on the 
pathology of exophthalmic goitre, describes certain histological 
changes in the thyroid gland which he regards as diagnostic 
of the disease. ‘These microscopic changes he depicts as a 
budding or infolding of the acinal epithelium, together with 
certain alterations in the morphological character of the lining 
cells. His observations were made upon a number of cases 
of exophthalmic goitre, every one of them presenting the char- 
acteristic picture to a greater or less degree. Even in the very 
early stages of the disease the histopathological change could 
be made out in some part of the gland. 

In view of this work we were led to make a careful com- 
parative study of fifty or more consecutive cases of thyroid 
conditions, including all varieties of gland disturbances and 
without special reference to Graves’s disease. In this way we 
considered it possible to ascertain whether any pathological 
picture characterizes the thyroid gland in exophthalmic goitre 
distinctively from other conditions. 

Fifty-nine cases in all were carefully studied histologically. 
Eighteen cases were unquestionably Graves’s disease, two of 
which proved fatal. The infolding and budding of the acinal 
epithelium was present in some parts of the gland in 20 cases. 
The gland presented tumor formation in three cases of the 
series, viz.: carcinoma in one, intercystic papilloma in another. 
and angioma in still another. Chronic inflammation in the 





* Read before the American Surgical Association, June 4, 1900. 
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form of lymphoid- and plasma-cell infiltration, together with 
an increase in fibrous-tissue stroma, occurred 29 times. Eleven 
cases were of a simple cystic condition. In each case many 
sections were obtained for microscopic study and from various 
parts of the gland. The tissue was fixed in Zenker’s fluid, 
formalin, and alcohol, and embedded in paraffin. Sections 
were stained in eosinomethylene blue, hematoxylin-eosin, and 
Mallory’s connective-tissue stain. 

For convenience of description the histopathological 
changes that occurred in this series of thyroid glands may be 
divided into six groups: 

The first type is characterized by a subacute inflammation 
in which the supporting framework of connective tissue is in- 
fltrated with lymphoid and plasma cells. The cellular exudate 
is usually focal, though sometimes it is diffusely distributed 
throughout the interacinal tissue. 

The second type of lesion is distinctly proliferative in char- 
acter; the connective-tissue trabeculze and acinal framework 
are markedly increased. This fibrous new growth presents the 
essential change. Often dense foci of leucocytes, including 
plasma and lymphoid cells and polynuclear neutrophiles, in- 
filtrate the areas of connective tissue. One of the striking 
features in this type of chronic thyroiditis is the occurrence of 
sharply defined collections of cells whose architecture resembles 
the so-called “‘ tracoma bodies,” or even the lymph nodes. En- 
circling these bodies are dense collections of mononuclear 
lymphocytes. The cells comprising these bodies are 10-12 
microns in diameter and possess a single ovoid vesicular 
nucleus and pale-staining granular protoplasm. Whether the 
cells are of endothelial origin cannot be definitely stated, though 
in Our opinion it would seem to be the explanation. 

The third type of lesion is characterized by vascular 
changes. These usually take the form of an obliterating end- 
arteritis, though in some vessels the lesion appears as a de- 
generation especially of the media. Thrombosis is occasionally 
seen. There is often associated with the vascular changes a 
well-marked perivascular increase in fibrous tissue. With this 
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type of lesion hemorrhage into the acini is frequently encoun- 
tered. The most interesting change, however, occurs in the 
gland epithelium. Here large areas of the parenchyma under- 
go necrosis, but the individual cells lining the alveoli remain 
intact; the picture is analogous to an extensive focal necrosis 
of the liver. The destruction undoubtedly results from occlu- 
sion of the vessel supplying a particular area, in which the 
occlusion is either endarteritic, thrombotic, or both. 

A fourth group of changes includes the neoplasms, such as 
carcinoma, intercystic papilloma, and angioma. 

The fifth type consists of an interstitial cellular (inter- 
acinal) hyperplasia which in many ways resembles a sar- 
comatous growth. Though the acini are apparently un- 
changed in size and structure they are uniformly separated 
by the enormous cellular increase in the tissues interposed. 

The sixth type is represented by distinct hyperplasia of the 
gland parenchyma, which results in more or less tortuosity of 
the alveoli and infolding of the epithelium, the degree largely 
dependent upon the amount of colloid substance within the 
lumen. 

The microscopic study of a large number of sections from 
each specimen of gland showed neither cellular arrangement 
nor cytological changes ordinarily detected by routine staining 
methods which could be regarded as specific for any special 
type of disease of the thyroid gland. Though infolding and 
budding of the acinal epithelium occurred in the gland of 
exophthalmic disease, the histological picture, however, was 
not at all constant. Occasionally infolding of the alveoli is en- 
tirely absent in unquestionable cases of Graves’s disease ; while, 
on the other hand, infolding and budding of the alveolar wall 
frequently occurs in simple goitre and other benign conditions 
of the thyroid gland in which there is hyperplasia. 

In our series of examinations five pronounced cases of 
Graves’s disease failed to show the slightest suggestion of 
infolding of the gland epithelium, though many sections and 
from all parts of the specimen, were examined. Again, in our 
cases we encountered a number of cystic goitres and glands, 
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Marked glandular hyperplasia, showing infolding and budding of the acini. Not a case 
of exophthalmic goitre. 
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Slight hyperplasia (infolding and budding). Fatal case of exophthalmic goitre; not 
operated upon. 
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the seat of extensive neoplastic growth, that presented the 
perfectly typical picture of infolding and budding of the 
parenchymal cells. 

Alterations in the morphological character of the epi- 
thelium—for example, several layers of cells lining the alveo- 
lar walls, the flattened type of cell becoming columnar, the 
change in chromatin-content of the nuclei, etc—we have not 
found constant for any one pathological condition of the 
thyroid gland. Whether the lining epithelium of the gland is 
columnar or flattened depends upon the amount of colloid 
material within the lumen. It is noteworthy, in parts of the 
glands that show distinct histological changes of a hyperplastic 
nature, to find a marked diminution of the amount of colloid; 
very often there is an apparent absence of this material. 
Though the epithelium shows no appreciable microscopical 
alteration in cell morphology, there is undoubtedly a. decided 
change in cell function as evidenced by the lack of colloid pro- 
duction. The absence of acinal contents naturally permits 
of a columnar type of cell lining. 

Only rarely in thyroid hyperplasia were we able to detect 
more than two layers of epithelial cells lining the acini. Not 
even in the extreme grade of exophthalmic goitre were the 
cells heaped up. Often what appeared as several layers of 
“focal budding ” could be explained by the fact that the knife 
had sectioned the gland alveoli at various places. 

Infolding of the epithelium may occur in any thyroid gland 
when active hypertrophy is going on, especially in the absence 
of colloid production, no matter what the cause. The same 
fundamental principle governing the phenomena is also met 
with in other glandular organs which are the seat of hyper- 
trophy; for example, the prostate, where the infolding is some- 
times beautifully illustrated. 

In some instances three or more of the above described 
types of lesions occur in the same gland, while in others the 
histological change is confined to one type. It is especially 
notewothy in the gland of exophthalmic disease to find multiple 
lesions, widely separated and distinctive in character, though 











88 SHEPHERD AND DUVAL. 


the lesion may be single and confined to one area and without 
histological variation. 

The following cases are detailed in illustration of our 
findings: 


CASES OF TRUE GRAVES’S DISEASE WITHOUT ANY INFOLDING AND 
BUDDING OF THE EPITHELIUM, WITH OR WITHOUT MUCH 
INCREASE IN CONNECTIVE TISSUE. 


Case I.—Miss G., aged 29. Has had a slightly enlarged neck 
for some years; on examination only a small nodule can be felt 
above the sternum. Is excessively nervous, has tachycardia 
(pulse 100-120), tremors, marked exophthalmos. Operation: 
removed two large lobes situated beneath the sternum. Micro- 
scopic examination shows no infolding or budding of the epi- 
thelium, but there was a cystic condition and acini filled with 
colloid, some increase of connective tissue which contains col- 
lections of lymphoid and plasma cells; and some interstitial 
hemorrhage. 

Case II.—Miss B., aged 38. Had been treated in the medical 
wards of the Montreal General Hospital for six months for a very 
severe form of Graves’s disease. Tachycardia (130-140), 
tremors, exophthalmos, dilated right heart, extreme emaciation, 
etc. Removed most of a not very large thyroid and ligated all 
the vessels; and yet the microscopic examination showed no 
infolding and budding of epithelium, but much colloid and slight 
increase of connective tissue. 

Case III.—Miss C., aged 24. Some years ago noticed a 
small lump in the thyroid. At the same time got excessively 
nervous, pulse ranged from 130-140, with marked palpitation. 
When I saw her she had an enlarged thyroid, tremors, slight 
exophthalmos, Stellwag’s sign, pulse 130, breathlessness, unable 
to go upstairs. Removed the right lobe and isthmus and tied 
all the thyroids. After operation marked thyroidism for twenty- 
four hours. On microscopic examination no infolding or bud- 
ding of epithelium found, but much colloid and some increase of 
connective tissue. 

Case IV.—Henry H., aged 53. Great nervousness, tachy- 
cardia, tremors, emaciation, Stellwag’s sign, commencing en- 
largement of right heart. On microscopical examination found 
no infolding of epithelium but very small acini, intra-acinal 
hemorrhage, and the gland markedly cystic in many places. 
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Cas—E V.—Miss P. B., aged 25. For two years had been 
excessively nervous, but no enlargement of the thyroid gland. 
Then enlargement was noticed and at the same time her eyes 
became prominent. Became unfit for her work of teaching and 
consulted Dr. Shepherd. At this time it was noted that she 
had considerable enlargement of both lobes of the thyroid, which 
were soft and vascular. Eyes very prominent and both Stellwag’s 
and Graefe’s signs present. Excessive nervousness, tremors, 
loss of flesh, with tachycardia (130-140), breathlessness. She 
also had temperature and some swelling of legs. The right heart 
was moderately distended. The case was one of well-marked 
Graves’s disease, and she was admitted’ to the Hospital and 
treated medically for some weeks. At her earnest request an 
operation was performed and the right lobe of the thyroid and 
the isthmus removed; the left superior thyroid was tied. She 
did well for twelve hours, when her pulse became uncountable; 
she was excessively nervous, tossing about the bed, and soon 
became delirious and died twenty-four hours after operation. 
Her temperature never rose above 99.5°. The microscopic ex- 
amination showed no infolding or budding of epithelium, but 
the acini were much increased and distended with colloid and 
the epithelium lining them was flattened. 


CASES WITH MARKED INFOLDING AND BUDDING OF EPITHELIUM 
OF THE GLAND AND YET NO GRAVES’S DISEASE. 


Case I.—Mrs. B., aged 33. For many years had an enlarge- 
ment of the neck on right side; at times larger than at others. 
Some two months before seeing her it had grown very rapidly. 
On examination was found a round, smooth tumor of the right 
lobe of the thyroid the size of a Tangerine orange; did not 
extend below the bony thorax, and appeared to be a large tense 
cyst. No tachycardia, no tremors, no exophthalmos, and no diffi- 
culty in breathing or swallowing; evidently a very nervous 
woman. Removed right lobe of thyroid which contained one 
large cyst and several small ones. 

. Case II.—Miss H., aged 25. Has had a swelling of neck 
since she was 16 years old; tumor in mid-line. Has never grown 
rapidly. Has some breathlessness on exertion and attacks of 
dyspneea, no tremors, no exophthalmos; pulse 90; considerable 
dysphagia at times when solids are taken. Operation: removed 
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an adenoma by enucleation. All symptoms relieved. In addi- 
tion to infolding there was chronic inflammation and increase in 
connective tissue. 

Case II].—Mrs. D., aged 54. Two years ago noticed a small 
lump on the left lobe of the thyroid; has grown rapidly. On 
examination found one large and one small tumor in left lobe, 
largest, size of a large orange and other of a walnut, evidently 
cystic. No tachycardia, no tremors, no exophthalmos, no evi- 
dence of Graves’s disease; pulse 80. Operation: removed left 
lobe and isthmus. In this case there was, in addition to the 
infolding and budding of epithelium, chronic inflammation with 
a lot of lymphoid and plasma cells and considerable colloid; no 
increase in connective tissue. 

Case 1V.—Mrs. E., aged 39. For ten years had general 
enlargement of the thyroid, commenced when carrying first child. 
No tremors, no nervousness or ocular symptoms. Difficulty in 
swallowing; pulse 84. Hypertrophy and dilatation of epithelium; 
infolding and budding and much hyperplasia. 

CasE V.—Miss F., aged 28. Has had “swelling of throat” 
for eight or nine years, which of late has caused some difficulty 
in breathing. Has taken thyroid extract with benefit. Of late 
the goitre has been increasing rapidly. On examination found 
an evenly enlarged thyroid, soft and vascular; pulse 98. No 
exophthalmos, no tremors, but only complains of breathlessness 
on exertion. Examination by larynx revealed pressure on the 
right side of the trachea opposite the fourth to the seventh rings 
of the trachea. Right lobe and isthmus removed. Much relieved 
by operation and was practically well six months later. Micro- 
scopic examination showed infolding of acinal epithelium in 
places and much hyperplasia; in others acini dilated with colloid 
and flattened epithelium. 

Case VI.—Miss A. H., aged 26. Six years ago noticed 4 
small lump on the right side of the neck; grew very little until 
a few months before admission to Hospital under Dr. Bazin. 
Lately has been troubled with difficulty in swallowing and short- 
ness of breath on exertion. Growth on right side and size of a 
goose egg. Pulse 78. No tremors, no exophthalmos or nervous- 
ness, absolutely no signs of Graves’s disease. The growth was 
removed and on microscopical examination showed well-marked 
infolding and budding of acinal epithelium, with large areas of 
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increased connective tissue and diminution of colloid. In some 
parts there was acinal dilatation. 

Case VII.—Mrs. O., aged 40. Has had for some years a cyst 
of the thyroid which has been constantly increasing in size and 
from the discomfort and difficulty of breathing caused she de- 
sired operation. There were no nervous symptoms, no tachy- 
cardia, no tremors, in fact no symptoms indicative of Graves’s 
disease. Dr. Elder removed the cyst by enucleation and she 
recovered rapidly. The microscopic appearance showed well- 
marked infolding and budding of the epithelium of the acini. 

Case VIIIl.—Graves’s disease with typical infolding, etc., in 
the right half of gland, which was first removed. Later great 
increase of left lobe with return of symptoms. This on removal 
showed no infolding of epithelium but merely acini distended 
with colloid and lined with flattened epithelium. 

Miss R. R., aged 23. For four years had suffered from symp- 
toms of Graves’s disease which came on with enlargement of 
the thyroid. Had tachycardia, tremors, nervousness, vomiting, 
high temperature, great exophthalmos, and enlargement of the 
right heart. Was in New York at the time and had the thyroids 
tied in one of the large hospitals, but secured no benefit from 
this treatment. In October, 1908, the right half of the thyroid 
was removed at the Montreal General Hospital with great benefit. 
The pulse was reduced to below 100, nervousness was less, and 
she was in every way better and able to return to her work. In 
the beginning of 1909, the left side of the gland began to enlarge 
rapidly and all the old symptoms returned. On admission to the 
Hospital in April, 1909, she seemed to be as bad as before the 
operation in 1908; in addition she had dilatation of the right 
pupil. The left half of the gland was removed, only a small 
piece being left on the trachea. She rapidly recovered from the 
operation and a month later all the symptoms had been much 
alleviated. The exophthalmos had disappeared from the right 
eye and the pupil was normal in size. The exophthalmos of 
the left eye, however, was as marked as ever. The microscopic 
appearance of the portion of gland first removed showed well- 
marked infolding and budding of the epithelium in the acini. 
The gland removed at the second operation showed no infolding 
of budding of the epithelium but merely acini lined with flattened 
epithelium and full of colloid. 








EXCISION OF THE LARYNX FOR CARCINOMA.* 


BY JAMES BELL, M.D., 
OF MONTREAL, 
Professor of Surgery in McGill University; Surgeon to. the Royal 

JupcGinG from the contributions on this subject which one 
finds in surgical literature in the English language, it appears 
to me that the operative treatment of malignant disease of the 
larynx has received much less attention from English and 
American surgeons than it has deserved. 

My own experience in this field has been limited to twelve 
complete laryngectomies and three thyrotomies with intra- 
laryngeal operation; and while the results have been far from 
brilliant they have been to me very instructive and very en- 
couraging. In this communication I shall speak only of the 
twelve complete laryngectomies, as the partial operations were 
not satisfactory, and, in fact, were not well chosen. 

My limited experience has shown me that the technical 
difficulties of the operation and the danger from interference 
with respiration during operation are much less than one would 
“a priort” expect, and also that the great postoperative dan- 
ger, justly so much dreaded in extensive operations involving 
the pharynx, aspiration pneumonia, may be entirely or almost 
entirely avoided by attention to the posture of the patient 
during and after operation. This latter point has been 
strongly insisted upon by Gluck, whose results have been 
almost phenomenal. Compared, for example, with extensive 
operations upon the tongue for cancer, I believe that extirpa- 
tion of the larynx is a much simpler and safer operation, with 
much less postoperative danger and much less danger of recur- 
rence, as well as an operation which gives a much better func- 
tional result. 

In intrinsic laryngeal cancer the cartilaginous framework 
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of the larynx resists for a long time the invasion of the lym- 
phatic system, so that even in far-advanced disease there may 
be no extension beyond the boundaries of the larynx itself. 
Theoretically, the tributary lymphatics should be removed in 
every case; and in any case where there is evidence or sus- 
picion of their involvement their removal is imperative. At 
the same time, intralaryngeal cancer produces symptoms from 
the very outset and on examination by a competent laryn- 
gologist, the new growth can usually be discovered and a 
portion of it removed for microscopical examination at a 
quite early stage of the disease. If by the aid of the micro- 
scope the diagnosis cannot be confirmed, operation should be 
undertaken with a view to an exploratory thyrotomy as 2 first 
step. The functional result after complete laryngectomy is 
usually very satisfactory, and the inconvenience slight, al- 
though the patient may, in some cases, have to wear a 
tracheal tube part of the time or even perhaps constantly. 

Attempts to use an artificial larynx have been generally 
abandoned for many years, so that convalescence is expedited, 
swallowing is not interfered with and the operation itself is 
much simplified by the immediate closure of the pharynx. 

It has been found that even without any form of phonation 
apparatus, satisfactory whispering speech can be developed. 
This was studied some years ago by Dr. J. Solis-Cohen (Journal 
of the American Medical Association, vol. xvi, p. 834) in a 
patient of his in whom speech was developed to a remarkable 
degree; and although no attempt was made in any of my cases 
to provide for an artificial larynx or to use any form of 
phonation apparatus, a very fair amount of whispering speech 
was developed after a little time, in all cases, so that the patient 
had very little inconvenience in communicating with his family 
and friends. In fact, the result, as far as speech was con- 
cerned, was not much inferior to that which I have observed 
in cases after the intralaryngeal removal of a new growth. 

Since February, 1898, I have removed the larynx in 12 
cases for carcinoma. Seven of these operations were for in- 
trinsic laryngeal cancer, all far advanced ; and in one of these, 
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the disease had extended to the pharynx. In 5, the primary 
disease was in the pharynx and had invaded the larynx sec- 
ondarily. Of the 12 cases operated upon, 7 recovered; one of 
the 7, however, died on the fifty-eighth day from recurrence, 
or rather from extension, along the carotid glands into the 
mediastinum. Of the 5 deaths, 2 were from pneumonia— 
seven and fifteen days after operation respectively—and 2 from 
cardiac causes—four and five days respectively after opera- 
tion. In one unfortunate case in which the patient was suffer- 
ing from complete obstruction in the cesophagus, I was unable 
to get below the disease, and all that I could do was to fix a 
tube into the cesophagus after operation. Death occurred 
within three days. This woman had come from the Pacific 
coast for operation. She had not been able to swallow solids 
for a month, and at the time of operation she had not been 
able to swallow anything for seven days. I recommended 
gastrostomy, but she insisted upon radical operation, and I 
yielded, contrary to my judgment. It was impossible even at 
the operation to determine the lower limit of the disease in the 
cesophagus. 

Of the 7 cases of intrinsic laryngeal cancer, 4 recovered and 
3 died; and of the 5 cases in which the disease was primary 
in the pharynx, 3 recovered and 2 died. 

In the first 4 cases, I did a preliminary tracheotomy and 
removed the larynx from above downwards. One of these 
cases died of pneumonia. In the last 8 cases, no preliminary 
tracheotomy was done, and the mass was removed from below 
upwards after fixation of the tracheal stump to the skin. This 
is undoubtedly a much better method of extirpating the larynx 
than by operating after preliminary tracheotomy. In all cases, 
operation was done with the patient in an exaggerated Tren- 
delenburg position, and the patients kept in this position with 
the foot of the bed elevated for some days after operation. 
The intention was to allow of the secretions gravitating up- 
wards rather than gravitating downwards into the trachea and 
invading the lungs. I am of the opinion that this attention 
to posture is most important. In all cases the pharynx was 
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closed and no attempt was made to prepare the patient for an 
artificial larynx. 

Chloroform was the anesthetic employed and no difficulty 
was experienced with the breathing even during the manipula- 
tions which were necessary to free the larynx from the neigh- 
boring tissues. The operative procedure was briefly as fol- 
lows. With the patient in the Trendelenburg position and the 
neck extended, a median incision was made from the hyoid 
bone to a point a little below the cricoid cartilage. From the 
upper extremity of this incision on each side, a transverse 
incision was made to—or nearly to—the border of the sterno- 
mastoid muscle. The larynx was then separated from the 
surrounding structures. In cases of purely intralaryngeal 
growth, the box of the larynx was separated from its attached 
muscles by blunt dissection. In the cases in which infected 
glands or other structures were to be removed, the line of 
cleavage was made by dissection at a more remote point. In 
any case, after the mass to be removed—the larynx and what- 
ever structures were to be removed with it—had been entirely 
isolated, the isthmus of the thyroid was divided between liga- 
tures and the trachea freed for some distance below the cricoid. 
(The most difficult dissection of all is the separation of the 
cricoid cartilage and upper rings of the trachea from the upper 
part of the cesophagus.) Two strong silk sutures were then 
inserted into the trachea, usually between the second and third 
rings, and brought out so as to include the ring above. The 
trachea was then severed between the cricoid and the first ring 
or between the first and second rings, and the stump withdrawn 
through a transverse incision made through the skin and fascia 
a little below the lower end of the vertical incision; and sutured 
to the skin with silkworm gut sutures. 

It is important, I believe, to bring the stump of the trachea 
well forward, so that at least one ring shall project beyond the 
skin. Subsequent retraction of the tissues will bring this 
down to the level of the neck. 

It is also, I think, important to bring it out through a 
transverse incision to prevent the cartilaginous rings from 
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closing in upon the posterior membranous portion of the 
crachea, this narrowing its lumen. 

The larynx was then dissected from below upwards and 
removed. In all my cases the epiglottis was included in the 
mass removed. The pharynx was then, where possible, com- 
pletely closed with the exception of a small opening on one or 
both sides at the outer extremity of the transverse incision, 
into which a drainage tube was inserted to allow of the drain- 
ing away of the mouth and pharyngeal secretions and to pre- 
vent their accumulation in the pharynx. It was hoped in this 
way to avoid efforts at swallowing. 

In some of the cases, which I shall mention specially, por- 
tions of the cesophagus and considerable areas of the pharyn- 
geal structures were removed and complete restoration of the 
pharyngo-cesophageal canal was impossible. 

In the cases in which the pharynx was completely closed, 
the question of feeding the patient had next to be considered. 
In my earlier cases, I introduced an cesophageal tube from the 
outer extremity of the transverse incision on one side and fed 
in this way for a time. In other cases, I introduced a tube 
through the nostril into the cesophagus; and in still others, I 
passed a tube into the cesophagus through the mouth, attaching 
a silk thread to it and allowing it to lie within the buccal cavity. 

All these methods of feeding are more or less objectionable 
and, in my opinion, this is the most difficult question to deal 
with in connection with the operation. 

In one case—Case IIJ—I made no such provision for feed- 
ine—fed by rectum for twenty-four hours; then introduced a 
stomach tube twice during the next day; and on the third day 
allowed the patient to swallow; which he was quite capable of 
doing. The result was infection of the wound, considerable 
sloughing of tissue and a very much prolonged convalescence. 
This, I believe, to be a real source of danger in allowing the 
patient to swallow too early. I now feel disposed to go back 
to the method of inserting a large sized catheter into the 
cesophagus from the extremity of the transverse portion of the 
incision in the neck. 
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In all cases which survived, a satisfactory amount of 
whispering speech was developed. 


Case I lived for either four or five years and died from recur- 
rence in the lungs, as shown by autopsy. From his own account, 
he developed speech to a very satisfactory degree. 

Case II lived four and a half years and died of an acute 
abdominal condition of seven days standing; either peritonitis or 
intestinal obstruction. He acquired a useful amount of speech. 

Case III lived seven years and eight or nine months and 
died of recurrence at the base of the skull. He developed an 
amount of speech which enabled him to carry on an extensive 
business quite satisfactorily. 

Case IX, who was operated upon in March, 1908, and last 
seen in January, 1909, was then in perfect health, but had not, 
up to that date, developed speech to any very great extent. 

Cases X and XI are recent operations and did not develop a 
great degree of speech. Case XI died of pharyngeal recurrence 
six months after operation. 


[t is sometimes necessary before proceeding to complete 
laryngectomy to do a thyrotomy in order to demonstrate the 
condition within the larynx. 

In all the cases which I have had to deal with, the diagnosis 
was unmistakable both as regards the nature of the disease 
and its extent; at all events it was quite clear that it was 
sufficiently extensive to justify a complete laryngectomy, and 

cannot help thinking that complete laryngectomy is a safer 
operation, in most cases, and gives practically as good a result 
as hemilaryngectomy or intralaryngeal removal after thyrot- 
omy, except when the disease is very limited and seen very 
early, and also that an exploratory thyrotomy should in most 
cases be unnecessary and must to some extent complicate the 
operation. 

After-treatment, in addition to the question of feeding, is 
important. Some surgeons recommend that the patient should 
be allowed to sit up within a day or two after operation. The 
reasons given for this advice are, of course, convincing, but at 
the same time I believe that the necessity of guarding against 
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the entrance of wound secretions into the trachea is more im- 
portant than any other single consideration. Moist gauze 
placed over the tracheal orifice and a warm room with equable 
temperature and moist air and change of position from side to 
side, are the most important indications. 

In two of my cases (V and XII) where death occurred 
with cardiac symptoms, I am of the opinion that perhaps more 
systematic attention to feeding and stimulation might have 
tided them over. 

The high mortality rate in this series was due, at least to 
some extent, I believe, to the fact that operation was decided 
upon in every case entirely from the local conditions, and in 
several of the cases the general condition of the patient while 
not so bad as to preclude operation was far from satisfactory. 
It will be noted that in every one of the fatal cases, there was 
some serious complicating condition. 


Case V was a feeble old man of 74 years, with very advanced 
disease. 

Case XII, xt. 56, was a patient who had deferred operation 
until breathing had become almost impossible. Autopsy showed 
fatty infiltration and degeneration of the heart and acute myo- 
carditis. ; 

Of the two cases which died of pneumonia, Case IV was a 
man aged 60 who had been compelled to depend entirely upon 
the catheter to evacuate his bladder for five years prior to opera- 
tion, on account of prostatic disease. 

Case VIII, a woman aged 50, had a large cancerous growth 
in the pharynx and upper portion of the cesophagus which had 
extended to the larynx. She had suffered great pain and diffi- 
culty in both swallowing and breathing for some time before 
operation and was in an exhausted condition. 

Case VII has already been referred to as having presented 
herself with an extensive cancer of the cesophagus which had 
prevented her from swallowing even liquids for seven days prior 
to operation. She was in an almost moribund condition and 
should not have been operated upon at all. 

Cases X and XI present some points of special interest. In 
Case X,.[ removed a considerable area of the pharynx with the 
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retropharyngeal tissues and lymphatic glands. I then attempted 
to unite the upper and lower pharyngeal borders at some points, 
with the hope of securing some continuity of mucous membrane 
which would protect against contraction and might even perhaps 
cause some epithelial growth to extend over upon the cicatricial 
tissue. The tension was too great and the result was a failure. 
Contraction of this portion of the pharynx occurred, for which 
the patient is obliged to wear a tube to keep the passage open 
sufficiently to enable her to take food. She takes out the tube 
at meal times and swallows naturally, but wears it in the inter- 
vals. This is, of course, a serious inconvenience. 

In Case XI I was barely able to bring the stump of the 
cesophagus out and attach it to the skin below and to the side of 
the tracheal stump. The removal of pharyngeal tissue was so 
extensive that there was no possibility of establishing a communi- 
cation with a continuity of mucous membrane between the mouth 
and the cesophagus. This patient fed herself with a tube and got 
along very well, but has since died from local recurrence. 


In conclusion, I desire to express my opinion that complete 
laryngectomy is an operation which should have almost no 
essential mortality,—and when diagnosis is made early, which 
can be so readily done, there should be no recurrence of the 
disease. Moreover, the patient’s comfort should be greater 
than after most operations which involve the ablation of an 
important organ. 

I have not had the experience to justify me in comparing 
total laryngectomy with hemilaryngectomy or thyrotomy for 
the removal of intralaryngeal cancer, which latter operation 
has been so highly recommended by English authorities— 
notably, Mr. Butlin and Sir Felix Semon—but, as a general 
surgeon, the principle of wide extirpation of the local disease 
appeals to me very strongly, and the condition of the patient 
after operation is a much more tolerable one than it is gen- 
erally thought to be. 








THE OPERATIVE TREATMENT OF HEART 
WOUNDS. 


REPORT OF A CASE OF WOUND OF THE RIGHT AURICLE; SUTURE; RECOVERY. 
TABULATION OF 158 CASES OF SUTURED HEART WOUNDS. 


BY CHARLES H. PECK, M.D., 
OF NEW YORK CITY, 


\ttending Surgeon, !‘rench Hospital; Junior Attending Surgeon, Roosevelt Hospital ; 
Adjunct Professor of Clinical Surgery in Columbia University. 


On the evening of June 14, 1908, at about eleven o'clock, a 
colored girl, 24 years of age, was brought to the Roosevelt Hos- 
pital in the ambulance, having been stabbed in the chest with 
a pocket-knife about 20 to 30 minutes before her arrival at the 
hospital. I happened to reach the hospital at almost the same 
moment on a call to another case, and saw the patient in less than 
five minutes after her admission. The ambulance surgeon and 
house surgeon had already concurred in a diagnosis of wound 
of the heart. There was no radial pulse, but a weak pulse vary- 
ing in force and volume with each inspiration and expiration 
could be felt high in the brachiai artery, and in the carotids. The 
heart sounds could not be heard. Respiration was faint and shal- 
low, extremities cool, and the patient in profound shock. The 
area of cardiac dulness was increased but no attempt was made 
to accurately map it out. The left pulmonary signs were normal. 
The patient was intoxicated, restless and irritable when aroused, 
otherwise apathetic. There was a stab wound at the left border 
of the sternum over the third costal cartilage, which bled very 
little, and two superficial stab wounds on the right and left breasts 
respectively, as well as several scars on face, chest and arms, the 
result of previous battles (see Fig. 1). 

The patient was taken at once to the operating room and 
chloroform and ether anesthesia commenced, at 11.15 P.M., about 
45 minutes after the receipt of the injury. A quadrangular flap 
with base external, its margins at the second interspace, left half 
of sternum, and fifth interspace, was rapidly marked out and 
the soft parts dissected back. A portion of the sixth costal carti- 
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lage was excised, the fourth and fifth cut at their sternal attach- 
ments, and the third found to have been severed by the stab 
wound. The internal mammary vessels were ligated above and 
below, the third, fourth and fifth ribs partly cut through with 
bone forceps near the costochondral junction to form a hinge and 
the musculocartilaginous flap carefully lifted, the pleura being 
pushed away from its deep surface with gauze pads. Except 
for an accidental tear near the lower portion of the flap, which 
was covered at once with gauze pads, no opening in the pleura 
was made. The stab wound in the pericardium, about 1.5 cm. 
long was so close to the edge of the sternum, that for a good 
exposure, removal of a portion of the bone with rongeur forceps 
was necessary. The pericardial wound was apparently closed by 
clot or the valve-like effect of the intrapericardial tension, and did 
not bleed, but there was a considerable amount of clot infiltrating 
the areolar tissue of the anterior mediastinum. Intrapericardial 
tension was so great that the heart beat could not be felt even 
with the finger directly on the sac. The pericardium was opened 
with a 3-inch longitudinal incision, 1 inch to the left of the stab 
wound, and about 300 c.c. of dark blood escaped with a gush, 
the anesthetist noting immediate return of the radial pulse. The 
degree of “ heart tamponade” had been extreme, and had evi- 
dently nearly reached the fatal limit of complete arrest of venous 
return to the auricles. 

The bleeding seemed to come from the upper right portion 
of the pericardial sac, but the rapidly beating heart, churning 
the free blood, made it impossible to locate the wound until a 
transverse cut in the pericardium to the right gave a better 
exposure. Then by lifting the heart forward with the left hand 
and rotating it slightly to the left, a wound of the right auricle 
about 1 cm. long and 2 cm. above the auriculoventricular groove, 
was brought into view. With each systole a stream of dark 
blood spouted two or three inches. A suture of No. 0 chromi- 
cized catgut was passed on a curved intestinal needle and tied, 
the ends left long, helped to steady the heart while three more 
similar sutures were inserted—four in all—completely controlling 
the bleeding. An effort was made to avoid piercing the endo- 
cardium, but whether successful or not, in the thin auricular 
vall, is doubtful. The rapid, tumbling action of the heart made 
it impossible for me to tell whether the sutures were passed and 
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tied in systole or diastole. The pericardium was emptied of blood 
and clot with the hand and gauze sponges, and closed without 
drainage with continuous sutures of No. 2 chromicized catgut. 
The musculocartilaginous flap was carefully sutured with No. 3 
chromicized catgut, the flap of soft parts, after excising the stab 
wound, with catgut, silkworm-gut and a continuous silk suture. 
The suture of the flaps completely closed the accidental tear in the 
pleura and stopped the sucking in of air. No drainage was used. 
An intravenous saline infusion of 1200 c.c. was given on the 
table during the progress of the operation, which lasted 65 min- 
utes. On return to the ward from the operating room, her pulse 
was 136; respiration, 56; temperature, 99.6. Six hours later 
another infusion of 900 c.c. was given, as the pulse had become 
very weak. 

For the first six or seven days there were signs of a mild 
pleurisy (dulness and diminished voice and breathing) in the left 
chest ; temperature ranged from 100 to 102.8; pulse, 116 to 136; 
respiration, 24 to 36. At the end of the second week the signs 
had nearly disappeared, and pulse and temperature were approach- 
ing the normal. The wound healed by first intention; all sutures 
were removed on the eighth day; she was allowed out of bed 
on the seventeenth day and left the hospital well on July 8, 24 
days after the operation. Her pulse at that time was 80-96, 
regular and of good quality. The heart sounds were normal and 
the signs of pleurisy had disappeared. 


Nearly all writers on heart wounds of both clinical and 
experimental work, have considered wounds of the auricles 
more dangerous than those of the ventricles, but of the 11 
reported cases of auricle wounds operated upon, 7 have re- 
covered and 4 have died—a mortality of 36.3 per cent., while 
the general mortality of sutured heart wounds is about 64 per 
cent. Of the 160 tabulated cases there were 69 of the right 
ventricle with 48 deaths (69.6 per cent.) ; 74 of the left ven- 
tricle with 45 deaths (60.8 per cent.) ; 5 of the left auricle with 
2 deaths (40 per cent.) ; 6 of the right auricle with 2 deaths 
(33.3 per cent.) ; and 7 miscellaneous cases with 5 deaths (71.5 
per cent.) ; a total of 102 deaths and 58 recoveries (63.7 per 
cent. ji: *: 
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Except as regard the auricle wounds these statistics do 
not vary greatly from those that have been published from 
time to time during the past nine or ten years, by Giordano, 
Hill, Rehn, Lenormant, Stewart, Vaughan, and others. In 
only a comparatively small precentage of all inflicted heart 
wounds will surgical intervention be possible. In the larger 
wounds fatal hemorrhage into the pleural cavity or through 
the external wound usually takes place. In smaller wounds 
the pericardial opening may be closed by clot or valve-like 
pressure, producing the so-called “heart tamponade,” the 
intrapericardial pressure preventing the entrance of blood 
through the great veins in to the auricles, and consequent 
pumping dry of the ventricles. In this condition it is the 
mechanical choking or drowning of the heart, and not the 
loss of blood which determines the fatal issue. Spangaro’s °° 
conclusions from recent experimental work are that “the 
consequence of hemopericardium is to render diastole difficult 
and aspiration insufficient, whence an important and progres- 
sive lessening of blood pressure and weakening of the pulse. 
lor this the hemopericardium need not be abundant. After 
removal of blood-from the pericardium the pressure augments 
and the pulse becomes more or less normal.” 

This has been strikingly shown in many of the cases 
operated upon, my own included, and has led to the suggestion 
that preliminary aspiration of the pericardium be made as 
soon as the case is seen, to give temporary relief while 
preparation for the operation is being made. Few if any 
deaths are directly due to the shock of the heart injury. 
Kronecker and Schmey *'* claim that there is a point at the 
junction of the upper and middle thirds of the interventricular 
groove, where in animals simple puncture is capable of causing 
immediate and permanent stoppage of the heart’s action, and 
have called this the “ co-ordination centre.” 

Elsberg,?* in an elaborate series of experiments on animals 
made in 1899 at Breslau, showed conclusively that the heart in 
dogs and rabbits is capable of resisting trauma to an astonish- 


ee 


ing extent, even ligation of the entire heart at the junction 
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of the lower and middle thirds of the ventricles and amputa- 
tion through the ventricles below the ligature being followed 
by recovery of the animal. 

Traver’s?°° case corroborates the view that the human 
heart has similar powers of resistance. A boy 19 years of 
age was impaled on an iron picket fence. The sternum 
was fractured and the right ventricle wounded, the heart 
wound being plugged by a fragment of bone. Terrific bleed- 
ing through the extensive tear in the heart wall followed 
removal of the fragment of bone, the hemorrhage being tem- 
porarily checked by three fingers passed through the wound 
into the cavity of the ventricle. Twenty-three stitches (in 
two tiers) were used in closing the 2%4-inch wound in the 
ventricular wall, and the patient lived more than ten days, 
death occurring from slow secondary hemorrhage into the 
pericardium due to imperfect healing of the contused and 
lacerated wound edges, and not from sepsis. This was prob- 
ably the most extensive heart wound ever sutured with even 
temporary success. 

Certain and rapid healing of sutured heart wounds may be 
definitely counted upon if death from hemorrhage or shock 
is averted, and septic infection prevented. Elsberg has shown 
that repair takes place as in other muscles, by the formation 
of fibrous cicatricial tissue and not by regeneration of heart 
muscle, but that it is none the less strong, and the function 
of the heart muscle is not seriously impaired. 

The suggestion that wounds of the human heart might be 
sutured was made by Dr. Roberts of this Association in 1881 
and was received with skepticism. Farina?* of Rome, in 
1896, is credited with the first operation, and Rehn *? of 
Frankfort in 1897 with the first recovery. In this country 
Nietert 7° and Vaughan 1° led the way in 1901, and up to the 
present time 16 cases have been operated upon with 7 re- 
coveries. ‘The 160 tabulated cases have been reported by 121 
different operators, no surgeon having reported more than 
three cases. The rarity of the opportunity and the importance 
of prompt and definite action make it desirable that every 
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surgeon to whom such a case may come should be familiar 
with the best plans of operative procedure, in order that the 
choice of method may be instantaneous and the steps executed 
without delay. These steps involve the consideration of: 

1. Anesthesia. 

2. Local preparation of the operative field. 
3. Choice of method of exposure. 

4. Temporary control of hemorrhage while sutures are 
being placed, and sutures. 

5. Stimulation and resuscitation. 

Anesthesia.—Of this little will be said; the need of a gen- 
eral anzsthetic and the method of administration is decided 
by the operator on general principles, as in other desperate 
conditions. 

Local Preparation of the Operative Field.—As infections 
have occurred in more than 50 per cent. of all patients who 
have recovered, and at least 40 to 50 per cent. of the fatal 
cases, this is a matter of vital importance. It should be done 
rapidly but thoroughly, while the patient is being anzesthetized, 
the usual cleansing with soap and water, alcohol, etc., being 
followed by the application of tincture iodine or Harrington’s 
solution to the entire operative field. -The operator should 
be ready by the time the patient is prepared and anesthetized, 
and the whole proceeding should take very few minutes. 
Excision of the original stab or bullet wound in the soft parts 
is also important, as some of the infections have undoubtedly 
originated here. 

Choice of Method of Exposure.—The fact that the 158 
reported cases have been distributed among 119 different 
operators helps to explain the diversity of opinion as to the 
best method of approach, and the many methods which have 
been employed. 

The quadrangular flap with hinge external, including from 
two to five cartilages has much to commend it (Fig. 2). It 
has been the favorite method of the French since Fontan’s 
case in 1900. It gives a good exposure, can be rapidly formed 
with few vessels to control and makes it possible to avoid injury 
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to the pleura, an important point if hemopneumothorax 1s not 
already present. 

A quadrangular flap with hinge internal at the sternal 
border has been used many times, but gives a less free exposure 
of the right ventricle and auricle and widely opens the pleura. 
{n a few cases this latter type of flap has included transverse 
divisions of the sternum at its base, the hinge being made at 
the junction of the right costal cartilages with.the sternum. 
This procedure endangers the right pleura, injury to which 
would mean double pneumothorax and death (see Case 127). 

A long intercostal incision, usually in the fifth or fourth 
spaces, to which may be added division of one or more car- 
tilages at their sternal attachments, forming one or two tri- 
angular flaps (Fig. 3), is another method advocated of late on 
account of its simplicity and rapidity of execution. It involves 
free opening of the pleura, but in many of the cases the pleura 
has already been wounded and hemopneumothorax is present. 
In some cases—tall individuals with wide intercostal spaces 
the intercostal incision with strong retraction gives sufficient 
exposure without cutting rib or cartilage. 

The dangers of pleural opening will be greatly diminished 
if the principle of performing thoracic operations under nega- 
tive or positive pressure, which is now attracting so much 
attention in the surgical world, becomes practical and more 





generally available. 

Temporary Control of Hemorrhage While Sutures are 
Being Placed; Sutures—After the pericardium is freely 
opened by enlarging the original wound or by a longitudinal 
incision, fresh bleeding increased by the relief of intraperi- 
cardial tension, may be a serious danger. The heart wound 
may be large enough to be plugged temporarily by a finger, 
or rarely more than one, as in Travers’ case. Haecker *?* has 
recently shown on dogs that compression of the base of the 
heart between two fingers, completely shutting off return of 
blood to the auricles, is borne without ill effect about 114 min- 
utes continuously, and up to 10 minutes with short intermis- 
sions. Generally, it has been sufficient to quickly place one or 
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two sutures to co-apt the edges of the wound enough to partly 
check the hemorrhage, adding others to complete the control 
if necessary, more deliberately. 

The end of the first suture left long is a great aid in 
steadying the heart for the placing of others. A separate 
temporary stitch through the muscle at the apex for this pur- 
pose, as advocated by Spangaro, should be unnecessary. 
Sutures of fine catgut, chromicized catgut, or silk have proven 
equally efficacious and harmless. A small curved intestinal 
needle should be used, and the endocardium should not be 
included in the stitch. Interrupted, continuous or mattress 
sutures may be used. A slight irregularity of the heart’s 
action may be caused by the first manipulation with the hand 
or needle puncture, but it is the experience of most observers 
that this effect it quite transitory and the heart soon recovers 
its equilibrium. 

Stimulation and Resuscitation.—The most effective stimu- 
lation is intravenous saline infusion given while the operation 
is in progress, which has been successfully used in many of the 
reported cases. Direct heart massage, for cessation of the 
heart beat, has been employed several times, with apparently 
benefit in some instances. It should be given a thorough trial 
before abandoning a case as hopeless, combined, perhaps, with 
direct infusion into the ventricles. 

Wound Closure and Drainage.—A study of the Table 
shows, excluding 35 cases which died on the table or very 
soon of hemorrhage or shock, and 13 of unknown causes, 
that in the remaining 112 it is definitely stated that 67 (60 
per cent.) had infections of pericardium or pleura or both, 
41 of whom died and 26 recovered. Unquestionably the use 
of drainage has in some instances favored the development of 
secondary infections of pleura or pericardium, and I believe 
that closure of both without drainage, in conjunction with 
systematic careful preparation on the lines suggested, is, as a 
rule, the best procedure. If the pleura has contained much 
blood and has been widely opened, drainage of the pleura 
alone may be indicated and should preferably be made pos- 
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1905 


BLAKE. 
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Location and 
character of external 


wound. Sex. Age 


Stab wound 3 cm 
within and below 
left nipple 


ab wound it 
left space, 2.5 cm. 
within and 1 cm. 
below left nipple. 
Male; 23 yrs 





D 


ab wound below sth 
rib,2 fingers’ breadth 
from sternum, Male; 
24 yrs. 


wound through 
4th left cartilage, 1 


Cy } 
wlad 


cm. within nipple 
line. Male; colored 
Two stab wounds over 


4th lett cartilage 


Pistol-shot wound in 
3rd left ace, one 
finger’s breadth 
from sternum 


Stab wound at border 
of sternum, level of 
6th cartilage. Male; 
35 yrs. 


Pistol-shot wound, 22 
caliber, in 5th left 
space 


Stab wound in 4th left 
space, 1 _ finger’s 
breadth from > 
num, 2cm. inlength. 
1 . » . 

Male; 43 yrs. 





Stab wound in 3rd 
] space, midway 
between nipple and 
sternum. Male; 18 


yrs. 


eft 


Stab wound througt 
7th left cartilage, 
at margin of ster- 
num 


Stab wound in 3rd left 
space, 3 cm. irom 


sternum 


PECK. 


TABLE 


Complicating 
injuries 


Right pleura and 
tricuspid valve 


wounded 


Left pleura filled with 


blood 


Left pleura contained 
2 pints of blood; 
pericardium about 
2 OZ. 


Penetrating abdomi- 
inal wound 


hemothorax, 


amount 


Left hzwmothorax, 
large amount. 
Wound extended 
into root of pul- 
monary artery 


Peritoneum wounded 


I—WOUNDS OF THE 


‘Time 

between wos : 

: } Position and size 

wounding ; - 

: of heart wound 
and 

operation 

4+ hour Right vent. 2 cm 

1 hour Right vent 75 
cm, 

1 hour Right vent., near 
interventricular 
groove, very 
sma 

2-3 hours Right vent., 
middle, trans- 
verse. 1 cm, 

24 hours Right vent. 1 cm. 

Right vent 

4 hour Right vent. 2 
wounds 

More than Right vent. 2 cm. 

24 hours 

nba ee ee Right vent. 

1 hour Right vent. 1 cm 

rt hour Right vent. 1.5 
cm. 

Are Right vent. 
hours Right vent. 2 cen 








RIGHT VENTRICLE 


Operative proc 
gstnetic. 





Resection of 5th, 6th and 7th 
costal cartilages. Chloro- 
form. 4 silk suturs 

Resection of sth rib and 6th 
cartilag NO anzsthetic. 
3 sutures 





t 





Quadrangular flap, hinge ex- 
ternal. -Jleura treely 
opened. Chloroform. 


ound sutured 





Ether and 
torm, 3 
placed 


opened 


chlor« 
sutures, dee] 


Flap of 3rd, 4th and sth car- 
tilages, hinge internal. 
Pleura freely op Ether 


3 interrupted 
1 mattress sutur 





4th and 5th 
external. Etl 
> wound sutured 





Flap of 3rd, 4th and sth 
hinge external. Chlorofo 
Both wounds sutured 
catgut 





QD +; F eh +} 
Nesection of 5th, Otha 
f 


Chloroform. 





at nrst. 


not completed 





Wo ind of entrance s ] 
wound of exit not 

Flap of 4 width of sternun 
3rd, 4th and sth ribs, hinge 


external. eura treely 
opened. Anesthesia. Wound 
sutured with catgut 


Flap of 3rd, 4th and sth rit 
hinge external. Pleura 
freely opened. Anesthesia. 
Wound sutured with No. o 
catgut 


1 — ‘ , 
Resection of 4th, sth, 6th and 


7th cartilages. No anws- 
thetic. 8 res 





-aton 
Catgur 


Resection of 4th and sth car 
tilages. Ether. 3 1 
sutures 


ya 





TREATMENT OF 


Drainage 





Pericar- 
dium 


Drainage 


Drainage 





oO drain- 
age 


No drainage 


No drain- | No drainage 


age 





Drainage 


ane 
Small Gauz 

rain drainage 
Drait € 


Drain 


age 
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Course and postopera- 
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TIo 
i 
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No. Operator. Year 

14 CHASTENET DE 
GERY 
1go05 

«5  Do.cettTi 
19006 

36)» ©FARINA 
1896 

17 | GAUDEMET. 
1905 

18 | GENTIL 
1904 

19 | GERZEN. 
I1go2 

OO | QERGON. oc ccecens 
I1go2 

Be | GHEBBOM. 000s wices 
1905 

22 | GIUDICE.... 

{ 1905 

23 | GRASSMAN. 

1908 
| 

24  GRASSMAN 
1908 

25 | GREKOW AND 
ZEIDLER..... 
1903 

26 GREKOW AND ZEI- 
DLER. 
1903 

27 | GUENOT. 





1905 
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Location and 
character of external 
wound. Sex. Age 


Horizontal stab wound 
5 cm. long in 3rd 
left space. 14 cm. 
from sternum. Male; 
24 yrs. 


Stab wound in sth left 
space within nipple 
line 


Stab wound at upper 
border of 6th left 
rib near sternum 


Stab wound in sth left 
space, 5 cm. from 
median line 


Stab wound below left 
costal arch 


Stab wound through 
4th costal cartilage. 
Male; colored; 25 
yrs. 


Stab wound through 
4th costal cartilage 


Stab wound in 3rd left 
space 


Stab wound in 4th 
space, 1 cm. from 
border of sternum. 
Male; 14 yrs. 


Stab wound in 4th 
space, 2 cm. from 
sternum. Male; 30 
yrs. 


Stab wound outside 


left nipple 


Stab wound in 
left space 
Stab wound in 2nd 


right space, 2 cm. 
from sternum. Male; 


32 yrs. 


TABLE I—WOUNDS OF THE 


Complicating 
injuries 


Left pleura full of 
blood; interven- 
tric; septum 
wounded 


Hemopericardium, 
200 C.C. 


No wound of pleura 


Pleura not wounded 


Left haemothorax, 14 


liters. Hamoperi- 
cardium, large 
amount 


Left haemothorax, 14 
liters, very little 
haemopericardium 


Ae 


Right hemopneumo- 
thorax; 14 litres of 
blood 


Time 
between 
wounding 
and 
operation 


3 hours 


1 hour 


14 hours 


1 hour 


2 hours 


Soon 


3} hours 


4—1 hour 


5 hours 


4% hours 


1 hour 


Position and size 
of heart wound 


Right vent. Near 
intervent. 
xroove I cm. 


Right vent. es 
cm. 


Right vent. 6 mm. 


Right vent, near 
auricle, 4 mm. 
Right vent 


Right vent. 2.5 
cm. 


Right vent. 1.5 
cm. 

Right. vent. near 
auriculovent, 


groove, # in. 


Right vent. 1 cm. 


Right vent. 14cm. 


Right vent. trans- 
verse 3 cm. 


Right vent. near 
apex. 1.5 cm. 


Right vent. 13cm. 


Right vent. 1 cm, 
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Operative procedure. An 
esthetic. Sutures 
Flap of 3rd and 4th ribs, 


No anes- 
catgut 


hinge external. 
thetic. Several 
sutures 


Resection of 4th and sth car- 
tilages. Eucain analgesia 
3 silk sutures 


Resection of 5th, 6th and 7th 
cartilages. Chloroform. 3 
silk sutures 


Flap of 3rd, 4th and sth ribs 
hinge external. *leura 
freely opened. Chloroform. 
3 catgut sutures 


Flap of ribs, hinge external 


6th, 7th 
cartilages 
Chloro 


Resection of sth, 
8th and ogth 
Pleura not opened 
form. 4 sutures 


Skin flap; excision of 3rd and 
4th cartilages. Chloroform. 
I catgut suture 


Resection of 4th rib and car 
tilage. Ether. 4 chromic 
catgut sutures 


Resection of 4th and 5th car 
tilages. Catgut sutures 


Resection of 4th and sth car- 
tilages. Jeura freely 
opened. Chloroform 5 
silk sutures 


Resection of 4th and sth car- 
tilages Pleura freely 
opened. No anesthetic. 4 
silk sutures 


Resection of 3rd, 4th and sth 
ribs. Chloroform. silk 
sutures 


Resection of 3rd, 4th, sth and 
6th ribs. Chloroform. 5 
silk sutures 


Flap of 3rd, 4th, sth and 6th 
right ribs, hinge external 
on right. Right pleura 
freely opened. Chloroform 

3 catgut sutures 


Drainage 


Pericar- 


Vie: » 
pa Pleura 


No drain- 
age 


Drainage 


No drain- 
age 


Posterior 
drainage 
in 8th 


space 


Drainage 


Drainage 


Gauze 


drain 


Drainage 


No drainage 
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Course and postopera- 
tive complications 


Peritonitis and medi- 
astinitis 


Bronchopneumonia 


Pericarditis. Syphilis 


Pericarditis and pl 


eu- 
I 
ritis 


No drain Nodrainage Nonsuppurative peri- 


age 


No drain Drainage 


age 


No drain- 
age 


No drain- 
age 





No drainage 


No drainage 


carditis and pleuri- 
tis. Superficial ab 
scess in wound 


Pericarditis and pleu 
ritis 


Pericarditis and pleu- 
ritis 


Hemorrhage of 700 
Gm. from a parietal 
vessel, into right 
pleura, after oper 
ation 


Results and remarks. 


Died on table; heart 
massage continued 
LOT 35 to 40 minutes 
without effect. 


Died 7 days later: 
Heart stopped dur- 
ing operation and 
was revived by 
massage. 


Died 5 days later of 
pneumonia. Heart 
wound found healed 
at autopsy. 


Died 24 hours later. 
Clot found in tricus- 
pid valve, probably 
the cause of death. 


Died 17 hours later. 


Died 23 days later. 


Died on table. 


Rec overed. 


Died next day from 
efile of hemor- 
rh 





Recovered. 


Died on table. Heart 
massage and direct 
infusion into ven- 
tricle without result 


Died 60 hours later. 


Died 13 days later. 


Died 28 hours later 
Infusion of 5 liters 
saline solution given 
during operation. 








Operator. Year 





1905 


HORODYNSKI.... 
1899 


ISNARDI AND COL- 
OMBINO 
1go2 


KOSINSKI.. 
1899 
LASTARIA...... 


IgoI 


LEMAITRE 
1904 


LENORMANT.. 
1go5s 


LISCIA.... 
IgoI 


MANTEUFFEL 
1903 


MARION....... 
1898 


MIGNON ET SIEUR 
Igol 


MILEs!I. 
Igo2 


MILEsI 


1903 
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Location and 
character of external 
wound. Sex. Age 


Scissors wounds in 
4th and sth left 
spaces. Male; 25 
yrs. 


Stab wound in 3rd left 
space, 2 cm. from 
sternum. Female; 
23 yrs. 


Stab wound in ster 
num at articulation 
of sth left costal 
cartilage 


Stab wound in 3rd left 
space 


Stab wound in sth left 
space, at border of 
sternum 


Poniard stab wound 
in sth left space, 
near sternum. Male; 
20 yrs. 


Pistol-shot wound in 
sth left space, at 
border of sternum. 
Male; 16 yrs. 


Stab wound in 4th 
space, 1 cm. within 
nipple line 


Stab wound in 4th left 
space 


Pistol-shot wound, 5s. 
mm. in 4th left 
space 


Pistol-shot wound in 
4th left space, 3 cm. 
from sternum. Male; 
55 yrs. 


Stab wound in ath left 
space, 2_ fingers’ 
breadth from nipple 


Stab wound in sth left 
space. 


Stab wound in 4th left 
space near sternum 


rTABLE 


Complicating 


injuries 





Left ham« 
large amount 


Pleura and lung 
wounded, left hamo 
pneumothorax 


Injury of diaphragm 


and left lobe of 
liver 


Liver, stomach and 
intestine wounded 





Pericardium distend- 
ed with blood 


Large amount of 
blood in pericar- 
dium 


I—WOUNDS OF THE 


Time 
between | ppciwian, : 
wounding | * osition and size 
unding . 
+ . of heart wound 
and 


operation 


3 hour Right vent. near 





2 hour 





Right vent. 


+ hour Right vent. 


hour Right vent. 


hours Rig 


_ 





Very soon 


Right vent. 


9 hours Right vent. 5 mm, 


2 hours Right vent. per- 


forated 


1 hour Right vent. 1 cm. 

2 hours Right vent. 1.5 
cm, 

1 hour Right vent. 1 cm. 
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RIGHT VENTRICLE—Continued 


procedure. An- 


Sutures 


Operative 


esthetic. 


of 3rd and 4th ribs, 
ie internal. Chloroform 


3 silk sutures. 





of 3rd, 4th and sth 
3. Pleura freely 

No anesthetic. 
and 2 superficial 





Resection of 5th and 6th ribs 
Chlorotorm. 3 sutures 


4th, sth and 6th 
ages, hinge internal. 
Chlorotorm. Silk sutures 





Flap of 3rd, 4th and sth ribs, 

inge external. Slight acci- 
dental tear in _ pleura. 
Chloroform. 3 catgut 
sutures 





ool 





p of 4th, sth and 6th ribs, 
hinge external. Chloroform 
3 silk sutures 


lap of 4th and sth ribs, 
hinge above. Chloroform 
sutures 






id, 3rd, 4th and sth 
Oo anesthetic. 3 


Resection of 4th, sth, 6th and 
! lages. Ether. Silk 





Resection of 6th and 7th car- 
ges and part of sternum. 
Wound of entrance 






Re sth and 6th 
Pleura not 
Silk sutures 


section of 4th, 
cartilages. 


opened. 





Resection of 6th rib. Chloro- 
form, 4 silk sutures; 1 


deep and 3 superficial 





Resection of 4th cartilage. 
section ; 
Chloroform. silk sutures, 


3 
1 deep and 2 superficial 


Drainage 


Pericar- 


; leura 
aium 


Drainage Drainage 


Drainage Drainage 


Drainage 


Drainage 


No drain- Drainage 
age 
Drainage ..... 


No drain- 


age 


No drain- 


age 


Drainage 





rainage 


Drainage 


No drain- Drainage 


age 


Course and postopera- 
tive complications 


Pericarditis and pleu- 
ritis 


Empyema; 


quent drainas 





- 
Empyema 


Syncope on table; 
heart massage and 
traction on tongue 
revived patient 

Signs of cardiac an- 
eurism at end of 2 
months 


Pleuritis; nephritis 


Pericarditis: peri- 
cardium aspirated 
2 days after opera- 
tion 


Pericarditis 


NDS. 


Result 


and remarks 


Recovered. 


Died 3 weeks later of 
empyema. 


Recovered. 


Recovered. 


Died next day 


Died 10 days later. 


Died 44 hours later. 


Recovered. 


Died 42 hours later. 


Recovered. Bullet 
perforated anterior 
wall and lodged in 
posterior wall where 
it could be felt. In- 
cision and extrac- 
tion of bullet 


Died on table 
late 


during 
a grippe 


Died 2 hours 
Suicide 
course of 
pneumonia 





Died 15 hours later 


hemorrhage. 


Died 7 days later. 
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TABLE I—WOUNDS OF THE 


| Time 
Location and . — between | “na gs 
No.| Operator. Year | character of external | <waeins wounding vaptien m0 = 
wound. Sex. Age J and ounc 
| operation 
42 | MORESTIN....... Pistol-shot wound, 8 ...... .....| 21 hours | Right vent., one 
1903 | mm., through ster- wound 
num opposite 4th 
| costal cartilage. 
| Male; 20 yrs. 
43 | Musumgci.......| Stab wounds in 4th | Three intestinal | Soon Right vent. 
| 1905 and sth left spaces | wounds 
' ; ~ . 
44 | NANU..... .....| Stab wounds in 3rd | Pleura wounded 2 hours | Right vent. near 
1900 left space, 4 cm. | . apex, 2cm, 
| from sternum 
45 | NEUMANN. Stab wound below left |... — ts Right vent. ad- 
| 905 costal arch in para- mitted fore. 
| sternal line. Male; finger 
53 yrs. 
46 | Nicovar..... Stab wound in 4th left |.... . 1s hours | Right vent. near 
| 1899 space, parasternal apex 
line 
47 | NieTerT.........| Stab wound in sth | Pleura not wounded | 2 hours Right vent. 4 inch 
| 1goI right space, at bor- 
| der of sternum. 
} Male; 22 yrs. 
48 | NIMIER...... ...| Stab wound in 4th left |.............. ..| 25 min. Right vent.1.5 cm 
| 1905 space, 1 cm. from 
sternum. Male; 26 | 
| yrs. | 
49 | Pecori..........| Stab wound in sth left |.......... Ty ee eee | Right vent. 
1903 space, within nipple 
| line 
50 RAMONI..... ...| Stab wound over sth |......... F cane] @ ROMS | Right vent. 2 
1899 left cartilage, 2 cm. wounds 
from sternum 
| | r | ° 
51 | REHN...........| Stabwoundin 4thleft | Left hzmothorax, | Morethan; Right vent. 15 
1897 | space, 2 cm. from | large amount 24 hours cm. 
| sternum. Male; 22 | 
| | | 
s2 | REHN...........| Stab wound in 4th left |............. 84 hours Right vent. 
1906 | space; fell on knife. | 
| Male; 30 yrs. 
53 | RICHE....... .| Stab wound in ath left |.............. ....| 2 hours Right vent, 5 mm. 
1g02 | space, parasternal | 
| line. Female; 30 yrs. 
| 
54 | SAVARIAUD...... cE Stab wound in sth left | Border of lung wound-|.......... Right vent. near 
1902 | space, 3 cm. from | ed apex 
sternum | 
55 | SAVARIAUD...... .| Stab wound below end)... ...cccsccccsccess 24 hours | Right vent. 
1904 | internal to left nip- | 


ple. Female; 35 yrs. | 
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RIGHT VENTRICLE—Continued 


Operative procedure. An- 
esthetic. Sutures 


Resection through sternum 
Chloroform. 4 catgut 
sutures 


Flap; hinge internal. Ether 
and chloroform. Suture of 
heart and intestinal wounds 


Resection of 2nd, 3rd and 4th 
cartilages. 3 catgut sutures 


Resection of 4th, 5th, 6th and 
7th cartilages. Sutures tore 
out at first 


Resection of 4th and sth car- 
tilages. Anesthetic. Wound 
sutured 


Skin flap, base to left; par- 
tial resection of sternum 
Pleura not opened. No 
anesthetic. 3 silk sutures 


Flap of 4th, sth and 6th ribs, 
hinge external. Pleura not 
opened. Chloroform. 4 cat- 
gut sutures 


Flap of sth and 6th ribs. 
Sutured; first sutures tore 
out 


Flap of 4th and 5th ribs 
hinge below. Chloroform. 
4 sutures in one wound, 2 
sutures in the other 


Resection of sth cartilage 
Chloroform. Silk sutures 


Flap of 4th and sth ribs, 
hinge internal. Pleura 
freely opened. Chloroform 
and ether. ro silk sutures 


Flap of 3rd and 4th _ ribs, 
hinge external. Pleura 
freely opened. Chloroform. 
Wound sutured 


Flap of 4th and sth ribs, 
hinge external; pleura not 
opened. Chloroform. 3 
sutures 


Flap of 3rd, 4th and sth ribs, 
hinge external. Pleura 
freely opened. Chloroform. 

3 Catgut sutures 


Drainage 


Pericar- 


, 
. urs 
dium Pleura 


Drainage | Drainage 


No drain- 
age 


No drain- | Drainage 
age 
Gauze 
tampon 
for hem- 
orrhage 
Drainage | Drainage 
Drainage 
Drainage Drainage 


No drain- 
age 


No drain- 
age 


No drain- 
age 


No drainage 


No drainage 


No drainage 


TREATMENT OF HEART WOUNDS. 


Course and postopera- 
tive complications 


Pericarditis and pleu- 
ritis 


Pericarditis 


Empyema; secondary 
drainage 


Pleuritis; 900 c.c. of 
fluid aspirated from 
left chest the day 
after operation 


No postoperative 
complications 


Gangrene of border 
of lung 


Pericarditis; 
pneumothorax 


pyo- 


Result and remarks. 


Died 19 hours later of 
embolism (?). Bul- 
let found in cavity 
of right ventricle. 


Died 18 hours later. 


Died 4 days later. 


Died 2? hours later; 
hemorrhage. 


Died 12 hours later. 


Died 33 hours later 


from pericarditis. 


Died next day. 


Died on table; hemor- 
rhage. 


Recovered. 


Recovered. 


Died 2 days later 


Recovered. 


Died 52 hours later 


Died 14 days later 
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No. 


~ 


an 


58 


60 


or 


62 


63 


64 


66 


67 


68 


69 


Operator. Year 


ScHACHOWSEI... 
1903 


oe 


1904 


Rn ee 
1907 


STEYNER 


1903 


THIEMANN.... 


1go06 


TRAVERS 
1go0 


VAUGHAN...... 


1908 


VOGEL 
1903 


WALCKER 


1goo 


WaATTEN. 
Igoo 


Watts.. 
1908 


| re 


1904 


WoLrr.... 
1903 


DE ZAWADSKI..... 
1907 


CHARLES H. PECK. 


Location and 
character of external 
wound. Sex. Age 


Stab wound in 6th left 
space, near nipple 
line 


Stab wound in 4th left 
space, 2 cm. from 
sternum. Male; col- 
ored; 22 yrs. 


Stab wound in sth left 
space, 4 fingers’ 
breadth from ster- 
num. Male; 19 yrs. 


Stab wound at about 
sth rib near sternum 


Needle fixed at border 
of 4th rib, 31 mm. 
in tissues. Male; 
23 yrs. 


Impaled on iron pick- 
et; wound through 
lower end of ster- 
num. Male; 19 yrs. 


Stab wound in 4th left 
space, near nipple. 
Male; colored; 32 
yrs. 


Stab wound in 4th left 
space, near sternum. 
Male; 16 yrs. 


Stab wound below left 
costal arch in para- 
sternal line. Male; 
53 yrs. 


Stab wound in 4th 





TABLE I—WOUNDS OF THE 


Complicating 
injuries 


Wound of pleura; 
sli ght hemoperi- 
cardium, 100 c.c, 


Comminuted fracture 
of sternum 


Left lung and pleura 
wounded hzemo- 
thorax, 1 pint 


Wound of diaphragm 
and peritoneum 


right space, near 
sternum 
Stab wound in 2nd left’...... 


space, near sternum. 


Stab wound 


Stab wound. Male 


Stab wound 


Time 
between 
wounding 
and 
operation 


4 hours 


3 hours 


1 hour 


At once 


6 hours 


4 hour 
8 hours 
Soon after 


injury 


Position and size 
of heart wounds 


Right 


vent. 1.5 
cm. 
Right vent. 
Right vent. 
Right vent. 
Right vent. 1 cm. 


and right auricle 
1.5 cm, 


Right vent. trifid 
wound; 2}inches 


Right vent., lower 
part, 4 inch 


Right vent 
2cm. 


1.5 to 


Right vent. 2 cm 


Right vent. and 
root of pulmo- 
nary artery 


Right vent. 


Right vent. 2 cm 


Right vent. 











TREATMENT 


< 


HEART WOUNDS. 17 
BR RIGHT VENTRICLE—Continued 


Drainage 


procedure. An- Course and postopera- 


























: hetic. Sutures tive complications 
; i Pasicar Pi iv ny ions 
8 ction of sth and 6th car- | Drainage Resaveta 
( 6 suture 
7 nd sthr lrair Dr gre Pe r I) 1 later 
1 part m. Eth ‘ 
{ « ture 
F of 4t and 1 ribs, Dr: No tive Recovered 
nge ternal, ( rhe cr 
Sil ires 
Resection of 4th and sthribs. Drainage Drainage Recovere 
Chloroform. 4 sutures 
m. t 4th and sth rit Draina Drait ‘ Pericar is Left Recovered. 
cle Chloroform. 1 catgut sut I ritis and empy 
' 
ricle, 4catgut sut € 
yof 3rd, ath and sth car- Drainage Drainage No sepsis; death due | Died on tith day 
eS tilages and part of sternum; to clot in pericar- after operation 
inge below. Chloroform dium from slow sec- 
23 sutures in 3 rows. oO ,y hemorrhage 
\ Irair NY } n y ] m +r yNen T ; 
er I ( No drain No drainage Delirium tremens Recover 
ub age 
Pl 











to ( ith and sth car- No drain Drainage Pericardium opened Recovered 
Chloroform. 5 silk age and drained on 2nd 
re day; heart sutures 
finally expelled 
cesection of 4th, sth, 6thand | Wound .........ccleccccccccece Died # hour later 
7th cartilages: Peritoneum packed 
opened Sutured; stitch with 
tore out Lauze 
m nd 4th right car iste Uratr : 





, hinge external, (to 
ght). Chloroform. 3 





one mon iter 


nd \esection of 2nd and grdribs. No drain Drainage ; Died 
10- Ether. Sutured. 


section of ribs, laparotomy .... a Drainage Pleuritis Died 
Sutured 


15 days later. 





itercostal incision in 4th ) No drainage Pericarditis and pleu- Died 14 days later. 
3 continuous silk age ritis, Thoracotomy 





on sth day for 
empyema 


sumonia Died 17 hours later 
pne 

















| U 
i 11d 
| 
No.| Operator. Year 
70 |} ALVEz DE Lima 
1905 
71 | BARTH.. 
Igo! 
72 | BARDENHEUER 
1904 (?) 
73 | BORCHARDT......|} 
1904 | 
| 
74 | BoRZYMOWSKI. 
1903 
75 | BRACHINI am 
1gOI ; 
76 | BREZARD AND 
MOREL.... 
77 | CAPPELEN... 
1896 
78 | CARMELO... 
1904 
| 
79 | Duvat.. 
1906 
| 
So | PICCHER........: 
1907 
81 | Fittic 
} 1908 


CHARLES H. PECK. 


TABLE II—WOUNDS OF THE 





Location and 
character of external 
wound. Sex. Age 


Stab wound over 4th 
left cartilage 


3 stab wounds in 4th 
left space, 3 cm. 


from sternum. Male; 


28 yrs. 


Gunshot wound 


Impaled on _ picket 
fence, fell from tree. 
Male; 12 yrs. 


Time 
between 
wounding 
and 
operation 


Complicating 
injuries 


Mitral valves wound- Soon 


ed 


? hour 


| Interventricular sep- 

tum _ penetrated; 
hemorrhage pro- 

| fuse 

| Hemopneumothorax 

| Abdominal injury 

| suspected 

| 


24 hours 


Stab wound between | 


ensiform and 
cartilages. Male; 22 
yrs. 


3 stab wounds in 


region of heart. 
Male; 27 yrs. 


Pistol-shot wound, 8 


mm. in 3rd _ left 
space, 2 cm. from | 
sternum. Male; 19 
yrs. 


Stab wound in 4th left 
space, midaxillary 
line 


Stab wound in 4th left 
space 


Stab wound in sth left 
space, 8 to 10 cm. 
from border of ster- 
num. Male; 40 yrs. 


Stab wound in 3rd left 
space; another over 


left | 


At once 


Wound of lung.) Soon 
Hemopericardium, 


100 C.Cc., 


|Pericardium distended | 1 hour 
with blood. Hemo- 
thorax, 1400 C.c. 
lung compressed. 
Coronary artery 
found cut 


| Coronary vessels in- Notknown, 
jured found un- 
conscious 


1 hour 


2nd rib. Male; 45 


yrs. 


Pistol-shot wound in 
3rd left space, in- 
ternal to nipple. 
Male; 


29 yrs. 


| 
Border of lung wound- 2 hours 


ed; sutured 


Position and size 
of heart wound 


Left vent. 14 mm 


Left vent. 0.5 cm. 


Left vent. 


Left vent. on pos- 
terior wall 1.5 
cm. 


Left vent 
2cm. 


apex, 


Left vent. 2 
wounds. One 1 
cm., penetrat- 
ing. One 3 mm, 


Left vent. 2 
wounds. Cavity 
not opened 


Left vent. 2 cm. 


Left 


vent. 


Left vent. 1.5 cm. 


Left vent. 


Left vent. 2 
wounds, ant. 
and post. 3 cm. 
and 1 cm. 





Re 


Re 














LEFT VENTRICLE 


Operative procedure An- 
esthetic. Sutures 


Flap of 3rd and 4th ribs, 


hinge external. Chloroform. 


1 catgut suture 


Flap of 4th and sth cartilages, 
and sternum, hinge on the 
right. Chloroform. 3 silk 
sutures 


Sutured 


Incision over sth rib from 
sternum to axilla. Explor 
atory laparotomy. 4 silk 
sutures 


Wound enlarged, resection of 
4th, sth and 6th ribs. No 
anesthetic. 3 deep and 3 
superficial sutures 


7) 


lap of 3rd, 4th and sth ribs, 
hinge internal. No anes- 
thetic. Penetrating wound 
closed by 2 sutures 


Flap of 3rd, 4th and sth ribs 
hinge external. Chloroform 
Both wounds sutured with 
catgut 


Resection of 3rd and 4th car- 
tilages. Ether. Sutured 


Resection of 4th and sth car- 
tilages. Chloroform. Silk 
sutures 


Flap of 4th, sth and 6th ribs, 
hinge external. Pleura 
freely opened. No anes 
thetic. 2interrupted sutures 


Wound enlarged; excision of 
3rd and 4th cartilages. 
Ether. 3 silk sutures 


intercostal incision in 4th 

space; resection of 4th and 
sth ribs. 6 catgut sutures 
inanterior wound 


TREATMENT OF HEART WOUNDS. 


Drainage 


Course and postopera- 
Datinan tive complications 


le 
dium Pleura 


No drain- Drainage 


age 


No drain Drainage 


age 


Pericarditis; septic 


pleuritis 


Drainage Drainage 


Suppurative pericar- 
ditis and pleuritis 


No drain- 
age 


Pericarditis 


Drainage Bronchopneumonia 


Drainage Drainage Pericarditis 
Gauge Large 
drain drain 





Result and remarks 


Died one hour later; 
hemorrhage. Heart 
stopped twice dur- 
ing operation and 
was revived by 
massage. 


Recovered. 


Died ten days later. 


Recovered. 


Died 2 days later. 


Died on table. 


Died on table from 
hemorrhage. Heart 
massage tried in- 
effectually. 


Died 3 days later of 
pericarditis. 


Died 3 days later. 


Died on table. Direct 
infusion of warm 
salt solution into 
ventricle after heart 
had stopped, re- 
vived it for a short 
time. 


Died 30 hours later. 


Died 24 hours later; 
anemia. Wound of 
exit did not bleed; 

not sutured. 
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Operator. 


Year 


FONTAN.. 


1900 


FONTAN 
Igo! 


CHARLES H. 


Location and 
character of external 
wound. Sex. Age 


Six scissors wounds 
between 3rd and 7th 
left ribs. Male; 
soldier 


Stab wound in 4th left 
space, 0.§ cm. out- 
side nipple. Male; 
soldier 


de FoURMESTRAUX Stab wound—finger’s 


1905 


de FouRMESTRAUX 


1905 


FumM! 
1895 


GENTIL 
Igol 


GERZEN 
1go2 


GIORDAN 
1go2 


| GIORDAN 


Igo2 


GOEBELL 
1900 


| GREKOW 


ZEIDLER 


1993 


GUENOT 
1904 


GUINARD 
1904 


HENRIKSEN 


1902 


oO. 


Oo 


AND 


breadth outside left 
nipple. Male; 24 yrs. 


Stab wound in 4th left 
space. Male; 23 yrs. 


Stab wound below left 
nipple 


3 stab wounds in 4th 
left space 


Stab wound in sth left 
space 


Stab wound in 6th left 


space 
Stab wound in 3rd, 
4th and sth left 


spaces, near nipple 


Pistol-shot wound, 7 


mm. in 3rd _ left 
space, 2 cm. from 
sternum. Male; 23 
yrs. 


Stab wound in 2d left 


space, 5 cm. from 
sternum. Male; 25 
yrs. 

Stab wound in 4th 
left space. Female; 
20 yrs. 


Stab wound in 4th 


left space, within 
nipple line 
Stab wound in 3d 


left space, 2.5 cm. 
from sternum 


Stab wound in 4th 
left space, near ster- 
num. Male; 13 yrs. 


PECK. 


TABLE II—WOUNDS OF THE 


Complicating 
injuries 


Hemothorax, large 
amount, h#moperi- 
cardium, 300 C.c. 


Pericardium distend- 
ed with blood. Ex- 
tensive haemothorax 


Hemothorax, large 
amount. Hemo- 
pericardium, 100 


c.c. Lung wound- 
ed; sutured with 
catgut 


Hzemopneumothorax 


Hamothorax, r4 liters 


Hemothorax, large 
amount 


Hemothorax, large 


amount 


Time 
between 
wounding 
and 
operation 


64 hours 


2 hours 


hour 


ies 


10 minutes 


Some 


hours 


1o hours 


hour 


3 hours 


14 hours 


4 hours 


hour 


Position and size 
of heart wound 


Left vent. 12 mm 


Left vent 


Left vent. 5—6 cm. 
above apex 


Left vent. extend- 
ing right 


vent. 3 cm. 


to 


Left vent. apex. 
Non-penetrati 








Left vent. 1 cm. 

Left ve 

Left vent. 2 « 

Left vent. 2 cm 

Left ent 2 

S 2cm., 

Left vent. o.5 cm 

Left vent. near 
apex. 1.5 cm. 

Left vent 

Left vent. 1.5cm 























LEFT VENTRICLE— 


procedure. An- 
Suture 


( yt erative 
esthetic 





Flap of 4th, sth and 6th ribs, 
hinge external. Chloroform. 
Continuous catgut sutures 





Flap of 4th, 5th, and 6th ribs 
hinge external. Chloroform. 
Continuous catgut sutures 





3rd, 4th and sth ribs, 
» internal Pleura 


ely opened. 3 silk sutures 





and sth ribs, 
. Pleura freely 


form. 3 silk 





Resection of sth rib. Anz 
thesia. 1 suture. 


f 4th and sth cartilages 
»internal. Chloroform. 


utures 





nd sth rit 


) ‘ 
inge internal. 2 silksutures 


Flap of 4th and sth ribs 
hinge external. 2 silk sutures 
F) 3rd to 7th ribs, h 





ial. g catgut sutur 
one wound, § it 


Resection of 3rd and 4th ribs 
Pleura freely opened 
Chloroform. Silk sutures 


Flap of 3rd, 4th, sth and 6th 
ribs, hinge internal. Pleura 
freely opened. Ether. 3 
catgut sutures 

Flap of 3rd, 4th, sth and 6th 

s, hinge external. Pleura 
ely opened. Chloroform 
gut sutures 





Resection of 3rd and 4th rit 
ears 


Flap of 3rd and 4th ribs 
hinge internal. Pleura freely 
opened. Chloroform. 3 silk 

sutures 





‘ontinued 


Drainage 


Pericar- 
dium 


No drain- 
age 


No drain- 
age 


No drain- 


age 


Drainage 





No drain- 

No drain- 
age 

No drain- 


age 


Small 
gauze 
drain 


No drain- 
aye 


No drain- 
age 


No drain- 
age 


Drainage 





Pleura 


No drainage 


No drainage 


No drainage 


if Jrainage 


Drainage 


Drainage 


Drainage 


TREATMENT OF HEART WOUNDS. 


Course and postopera- 
tive complications 


Pleuritis 


Pleuritis; emboli in 
right lung 


leuritis; secondary 
drainage 6 days 
later 


Empyema 


Pericarditis; pleuritis 


nephritis 


Autoplastic operation 
required to close 
opening 


Gauze drain} No complications 


at iower 


angle of 


flap 


Drainage 


Drair ce 


posteriorly 
by resec- 
tion of rib 


mild 


Pleuriti 


Pericardi 


ritis 





; nd pnleu- 
is and pileu 


Result and remarks 


Recovered. 


Died 5 months later 
from brain abscess. 


Recovered. 


Died on table. Au- 
topsy showed a 
wound of interven- 
tricular septum 


Recovered. 


Died 5 days later. 


Died 53 days later. 


Died 14 hours later. 


> vere 
Recovered. 


Recovered. 


Recovered Well to 


months later 


Died 18 hours later. 

















I22 
No.| Operator. Year 
Te D *  e 
1902 
08 | JANARI... 
1903 
99 | LAUNAY 
1901 
100! LEMAITRE. 
1903 
| 
101| LonGo.. 
| 1899 
102 | MALIZEWSKI 
1899 
| 
103 | MALIZEWSKI. 
| 1899 
104| MASELLI.,....... 
1g00 * 
105| MUSUMECI....... 
1908 
| 
106| NIETERT......... 
Igor 
| 
107| NINNI..... 
| 1898 
eo 
1903 
109| PAGENSTECHER .. 
1899 
110| PARLAVECCHIO... 
1898 
11x} PAROZZANI....... 
| 1897 | 
i 
| 
| 
112! PAROZZANI...... 


1897 


CHARLES H. 


Location and 
character of external 
wound. Sex. Age. 


Male; colored, 13 yrs. 


Stab wound in 3d left 
space 


Pistol-shot wound, 7 
mm. 1 at left nip- 


ple. Male; 26 yrs. | 
Stab wound in 4th | 
left space, below 


and internal to nip- 
ple. Male; 40 yrs. 


Stab wound in sth 


left space, 1 cm, 
outside nipple 
Stab wound in sth | 


left space, in nipple | 
line. Male; young 
laborer | 


Stab wound in 3d left 
space, outside nip- 
ple line. Male; 24 | 
yrs. 


| Stab wound through 


6th rib, below and 
within left nipple 


Stab wound in sth | 
left space, internal | 
to nipple line. Male; 
18 yrs. | 

| 

Stab wound in 6th left | 
space, inside nipple | 
line. Male; colored,! 
27 yrs. | 


PECK. 





TABLE II—WOUNDS OF THE 


Complicating 
injuries 


Hemopericardium, 
10 OZ. 


Hemopericardium; 
heart tamponade 


Hemothorax, large 


amount. Lung 
wounded 

Hemothorax, large 
amount 


Wound of pleura and 
lung; haemothorax 


Hzemopneumothorax 


Hemothorax, 


Stab wound in sth left I. 


space 

Pistol-shot wound in 
1st left space, 7 mm. 

Stab wound below and 


within left nipple 


Stab wound 
left space 


in 5th 


left space, in nipple 
line | 


space 


| Stab wound in 7th | Left pleura filled with 


blood 


Time 
between 
wounding 
and 
operation 


1 hour 


4 hours 


14 hours 


4 hour 


4 hour 


+ hour 


Not stated 


' 
1% pint) 144 hours 


At once 


14 hours 


16 hours 


8 hours 


| 5 hours 


| Stab wound in 3d left | Wound of interven- | 14 hours 
tricular septum 


Position and size 
of heart wound 


Left vent. near 
apex, # inch. 


Left vent. 1 cm. 


Left vent. 2 
|} wounds, entr, 
and exit 


Left vent. 4 cm. 


Left vent. 


Left vent. near 
apex, 24 cm. 


Left vent. 1 cm. 


Left vent. near 
apex 

Left vent. near 
apex, I cm. 


Left vent. admit- 
ting finger 


Left vent. admit- 
ting finger 


Left vent. 


Left vent. 3.5 cm. 


Left vent. near 
apex, 3.5 cm. 


Left vent. near 
apex, 2 cm. 


Left vent. 1.5 c™. 








ar 


ear 


Lit- 


near 


near 





TREATMENT OF HEART WOUNDS. 


LEFT VENTRICLE—Continued 


Drainage 


Operative procedure. An- 


esthetic. Sutures Peston. 


: Pleurs 
dium _ 


Flap of 3rd, 4th and sth ribs, 
hinge internal 

Flap of 3rd, 4th and sth ribs, | Drainage | Drainage 

hinge internal. Chloroform. 

Sutured 


Flap of 4th, 5th and 6th ribs, 
hinge external, Pleura freely 
opened. Chloroform. Both 
wounds closed with catgut 
sutures 


Drainage | Drainage 


Drainage. 2 
large 
drains 


Flap of 3rd, 4th and sth ribs, | No drain- 
hinge external. Pleura freely age 
opened. Chloroform. 5 cat- 
gut sutures 


Flap of 4th and sth ribs, 

hinge above. None. 3 silk 

sutures 

Gauze 


Resection of 4th, 5.h and 6th | No drain 


ribs. None. 3 silk sutures age drainage 
Resection of 3rd rib. None. | Gauze Gauze 

3 silk sutures drainage drainage 
Resection of 6th rib. No an- | No drain- | Gauze 

esthetic. 2 sutures age drainage 
Triangular flap turned down- Gauze Drainage 

ward, cutting sth and 6th | drainage 

cartilages. Pleura freely 

opened. Ether and chloro- 

form. Silk sutures 
Flap of sth and 6th ribs, | Drainage | Drainage 

hinge internal. Pleura freely 

opened. Chloroform. 2 silk 

sutures 
Flap of 4th and sth ribs, 

hinge internal. No anes- 

thetic. 3 sutures 
Sutured Drainage | Drainage 
Resection of sth cartilage. No drain- | Drainage 


Ether. 3 deep and 1 super- age , 
ficial suture 


Resection of sth rib. Chloro- | No drain- 


form. 4 sutures age 
Flap of sth, 6th, 7th and 8th | No drain- No drainage 
cartilages, hinge internal. age 
No anesthetic. 4 silk 
sutures 


Flap of 4th, sth and 6th ribs, 
hinge internal. 
thetic. 2 sutures 


No drain- 
No anzs- age 


Course and postopera- 
tive complications 


Pleuritis 


Purulent pericarditis. 
Pleuritis 


Purulent pericarditis. 
Pleuritis 


Empyema; thoraco- 
tomy 24 days later. 
Infection of wound 


Pleuritis 


Pleuritis 


No drainage!.... 


No complications 


No drainage ... 
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Result and remarks 


Recovered. 


Died 3 days later. 


Recovered. 


Died 9 hours later of 
hemorrhage and 
shock. 


Died on table. 


Died 26 hours later. 


Died 4 days later 
from purulent peri- 
carditis 


Died 12 hours later. 


Died 12 days later 
from secondary 
hemorrhage, due to 
suppuration in myo- 
cardium. 


Recovered. 


Died on table. 


Recovered. 


Recovered. 


Recovered. 


Recovered. 


Died 48 hours after 
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Operator. Year 


1904 


POMARA... 
1g02 


QUENU.... 
1906 


RENON 
1902 


Risas y RIBAS 
Tgos 


1904 


Rosa 
1899 


ROTHFUCHS 
T1905 


SENNI. 
1905 


SOMERVILLE 
1904 


> 


STEWaRT, F. T. 
1902 


STEWART, F. T... 


1904 


StEwart,G.D... 


1902 


lo 
1904 


SuLTaN, C... 
T1905 


CHARLES H. PECK. 


Location and 
character of external 
wound. Sex. Age 


Stab wound 2 fingers’ 
breadth below left 
nipple 


Stab wound in 6th left 
space below nipple 


Stab wound in 3d left 


space, near sternum. 


Female; 19 yrs. 


Stab wound in 4th left 
space, 4cm. internal 
to nipple. Male; 23 
yrs. 


Stab wound in 3d left 
space, 3 cm. from 
sternum 


Pistol shot wound, 8 
mm, 5 cm. within 
and 2 cm. below left 
nipple. Male; 24 
yrs. 


Stab wound in sth left 
space 


Bullet wound. Male; 


25 yrs. 


Stab wound in 6th left 
space, in nipple line 


Stab wounds in 4th 
and sth left spaces 
within nipple line. 
Male 


Stab wound in 4th left 
space, 4 inch from 
sternum 


Stab wound in 2d left 
space, r inch from 
sternum. Male, 
colored; 20 yrs. 


tab wound in sth left 
space, 4 in. outside 
nipple 


Stab wound in chest. 


WLALC 


2 stab wounds in sth 
left space, 2 
within nipple line 


cm. 


TABLE II—WOUNDS OF THE 


Complicating 
injuries 


Pericardium distend- 
ed with blood. 
Only a little blood 
in pleura 


Hemopericardium; 
large amount 


Wound of diaphragm, 
spleen and lung. 
Very extensive 
hzemothorax 


Wound of lung 


Wound of stomach 
and diaphragm. 
Hemopneumo- 
thorax 


Hemopneumothorax 


Coronary artery in- 
jured during suture. 


Edge of lung 
wounded 
Hzemothorax. 1 liter. 


Wound of right ven- 
tricle found at au- 
topsy 


Time 


between 
wounding 


and 


operation 


Very soon 


24 hours 


4-1 hour 


About 
hour 


1 
I 


hours 


At once 


55 minutes 


Immedi- 


ately 


? hour 


14 hours 


2 he 


urs 


Position and size 
of heart wound 


Left vent. 


Left vent 
apex 


near 


Left vent., 
part 


upper 


Left vent. apex 


Left vent. 1 cm. 


Left vent. 
wounds 


Left vent. near 
base. 1.5 cm. 
Left vent. per- 


forated 


Left vent. 3 cm. 


Left vent. ragged 
wound @ inch 


Left vent. § in 


Left vent. } inch. 
Left vent. } inch. 
Left vent. 2.5 cm. 
Left vent. 7 m 
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TREATMENT OF HEART WOUNDS. 


LEFT VENTRICLE—Cominued 


Operative procedure. An- 
esthetic. Sutures 


‘ap of 3rd, 4th and sth ribs, 
hinge internal. Sutured 


Resection of sth and 6th ribs. 
No anesthetic. Silk sutures 


Flap of 3rd, 4th and 5th ribs, 
hinge external. Pleura free- 
ly opened. Chloroform. 2 
sutures 

Resection of 4th and sth ribs. 

‘hloroform. 4 catgut su- 


Cr 
tures 


Flap of 4th, sth and 6th ribs, 
hinge external. 3 sutures 


Flap of 3rd, 4th and sth ribs, 
hinge external. Pleura freely 
opened. Chloroform. Both 
wounds sutured with catgut 


Resection of sth rib. Flap of 
6th, 7th and 8th ribs, 
hinge below. No anesthetic. 
1 suture 

Resection of 4th and sth ribs. 
Both wounds sutured with 
catgut 


‘ap of 4th, 5th and 6th car 
) 


tilages and part of sternum. 

Chloroform. 6 sutures 

Skin flap and intercostal in- 
Cision in 4th space, not cut- 
ting ribs. Ether. 3 sill 
sutures 


1 
SUK 


Ether. 6 catgut sutures 


Skin flap hinged external. 
Flap of 3rd and 4th ribs 
hinge internal. 6 continu- 
ous silk sutures 


Resection of sth rib. Chloro- 
form. 6 sutures 


Flap of 4th and sth left car- 
tilages and part of sternum, 
hinge on the right. Sutured 


Flap of sth, 6th and 7th ribs, 
hinge external. 4 sutures 


Drainage 


Pericar- 
ete Pleura 
dium 
Drainage Drainage 


No drain- 
age 


Drainage 


No drain- 


age 
Drainage Drainage 
Drainage Drainage 


Gauze 
drainage 


Drainage 


No drain- | Drainage 


age 

Gauze Drainage 
drainage 

Gauze Gauze 


drainage drainage 


Drainage Drainage 


No drain- 
age 


No drainage 


Nodrainage Syncope on 


Pneumonia. 


Course and postopera- 
tive complications 


Hemorrhage into 


right pleura 
Pericarditis and pleu- 
ritis 
table; 


traction on tongue 
revived her 


Peritonitis 


No complications 


Wound 
intection 


Pericarditis and pleu- 


ritis 
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Result and remarks 


Died 2 days later. 

Died 73 hours later. 

Recovered. Left hos 
pital against advice 


12 days after oper- 
ation. 


Died next day; hem 
orrhage. 


Died 72 hours later 


Died on table 


Recovered. 


Died 24 hours later 


Died 3 days later. 


Recovered. 


Died 3 days later. 


Recovered. 


Died 24 days later. 


Died on table; death 
attributed to pneu- 
mothorax 


Died 48 hours later. 





Operator. Year 


128} SuLtTan, C... 
1906 

129| SULTAN, G..... 
1907 


£9601 TIGMOSP «0.000000 
1908 


131| TSCHERNIACHOW- 
Es... 
1904 

132| Tuzzi.. 
1899 

133 | VAUGHAN. 
IgoI 

134| VELO... 
1902 

135| VIDAL..... 
1908 

596) VINGB S626. 
1903 

137| WALCKER........ 
1900 

138; WEINLECHNER.. 
1904 

139| WENDEL......... 
1905 

140, WENNERSTROM ..| 
1903 

a ee 
1906 

142| DE ZAWADSKI.... 
1907 

| RIMANN ........ 

1909 


| 


CHARLES H. PECK. 


Location and 
character of external 
wound. Sex. Age 


Stab wound in 2d left 
space, 1 _ finger’s 
breadth within nip- 
ple line 


| Pistol shot wound, 9 


mm. in 5th_ left 
space, inside nipple 
line. Male; 38 years 


Stab wound with long, 
bent shoemaker’s 
needle, outside nip- 
ple line. Male; 55 
yrs. 


Stab wound in 4th left 
space, 1 finger’s 
breadth internal to 
nipple. Male; 24 yrs. 


Stab wound in 4th left 
space near sternum 


Stab wound dividing 
sth costal cartilage. 
Male, colored; 23 yrs. 


Stab wound in 6th left 
space in nipple line. 
Male; 56 yrs. 


Bullet wound (Flobert 
rifle) in 4th space, 
ro cm. from median 
line. Male; 11 yrs. 


Stab wound in sth left 
space 


20 stab wounds, most 
of them in 4th left 
space 


TABLE II—WOUNDS OF THE 


Complicating 
injuries 


Hemopericardium, 
300-400 C.c, 


Hemopericardium, 
200 C.C. 


Hemopericardium; 
marked heart tam- 
ponade 


Wound in lung; sut- 
ured 


2000 c.c. of blood in 
pleura and _peri- 
cardium 

Pleura filled with 
blood. Hamoperi- 
cardium, large 
amount 


Extensive haemothorax 


Stab woundsin 3dand...... 


4th left spaces, with- 
in nipple line. Male 
Stab wound in 4th left 
space near sternum. 
Male; 19 yrs. 


Wound from fragment 
of glass in 3d left 
space, near sternum 


Pistol shot wound, 6 | 


mm. 


Stab wound 


forating 3d rib. 
Male; 20 yrs. 


Wound of lung, per- 
forating, 
wounds sutured. 
Hemothorax. 1} 
liters 


100c.c. Heart tam- 
ponade 


both} 


Time 
between 
wounding 
and 
operation 


5 days 


30 hours 


13 hours 


Less than 


1 hour 
} hour 
4 hour 


1} hours 


12 hours 


| 
| 


| Gunshot wound per- Hemopericardium; 


4 hours 


Very soon 


5 hours 


2 hours 


2 hours 


14 hours 


Position and size 
of heart wound 


Left vent. 


Left vent. non- 
penetrating. 14 
cm. 


Left vent. pos- 
terior aspect 


Left vent. 5 cm. 
above apex. 1.5 
cm. 


Left vent. 2 
wounds, one 
penetrating 


Left vent. 24 cm. 


Left vent. apex 
non-penetrating. 
1.5 cm. 


Left vent. 


Left vent. 


Left vent. 2 
wounds, 8 heart 
wounds in all 

Left vent. 2 
wounds, 5 mm. 


Left vent. 


| Left vent. 2 cm. 


Left vent. perfo- 
rated 


Left vent. poster- 
ior face 


Left vent. 











fo- 


er- 





TREATMENT OF 


LEFT VENTRICLE—Continued 


Operative procedure. An- 
esthetic. Sutures 


Flap of 3rd, 4th and sth ribs, 
hingeinternal. Silk sutures; 
first tore out, others placed 
farther from edge 


Flap of 4th and sth left car- 
lages and part of sternum; 
hinge on the right. Pleura 
not opened. Chloroform. 3 
silk sutures 


Resection of 4th and sth ribs. 
Pleura opened. Anesthesia 
(very light). One suture 


Wound enlarged; 4th carti- 
lage and part of sternum 
resected. Pleura opened. 
Chloroform. 3 silk mat- 
tress sutures 

Resection of 4th and sth ribs. 
No anesthetic. Sutured 


Flap of 4th and sth ribs, 7 
cm. wide, hinge upward. 
Ether. 7 continuous silk 
sutures 

Resection of sth and 6th ribs. 
Pleura freely opened. 3 
catgut sutures 


Incision in 3rd left space, 
without resecting ribs, under 
positive pressure. Pleura 
freely opened. Ether. 2 
sutures 

Flap of sth, 6th and 7th ribs. 
Chloroform. 3 silk sutures 

Resection of 4th rib. 11 silk 

stitches 


Resection of sth rib. Chloro- 
form. Silk sutures 


Flap of 4th and sth cartilages, 
hinge external. Pleura not 
opened. Chloroform. 1 cat- 
gut suture 

Resection of 4th, sth and 6th 


cartilages. 1 catgut and 4 
silk sutures 
Intercostal incision in 4th 


space. Both wounds su- 
tured. 3 sutures in each 


Ether. Sutured 


Resection of 4th and sth car- 
tilages. Ether. 5 silk sut- 
ures 


HEART WOUNDS. 


Course and postopera- 
tive complications 


Drainage 
Pericar- s 
dium Pleura 
Drainage | Nodrainage).. 


Edges sut- 
ured to 
skin; 
packed 
with 
gauze 

Iodoform 
gauze | 
drain 


Gauze 
tampon 


No drain- | Drainage 


age 


Drainage | Drainage 


No complications 


Slight suppuration in 
pericardial wound 


No complications 


Pericarditis, sero- 
fibrinous empyema 


Pleuritis 


No drain- | Nodrainage . 


age 


No drain- | 
age | 


° | ° 
Drainage | Drainage 
| 
' 


Drainage | Drainage 


Drainage 


No drain- | Drainage 
age 


No drain- | No drainage 


age 


Drainage | 


Pericarditis and pleu- 
ritis 


Pericarditis 


3 gauze sponge pads 
left in pleura; re- 
moved on 14th day 

No complications 


Suppurative pericar- 
ditis. Wound in- 
fection 


No drain- | No drainage! Serous pleuritis; aspir- 
\ 


age 


ation 12 days after 
operation 


127 


Results and remarks 


Recovered. 


Recovered. 


Recovered. Left hos- 
pital completel 
healed 26 days a 
operation. 


Recovered. Left hos- 
pital 6 weeks after 
operation. 


Died 22 days later. 


Died on table; hem- 
orrhage. 

Died 3 days later. 
Autopsy: myocar- 
dium soft and hy- 
pertrophied. 


Recovered. 


Died next day. 


Died 14 days later. 


Died 49 hours later. 


Recovered. 


Recovered 


Recovered. 


Died 15 days laterfrom 
secondary hemor- 
rhage, due to sup- 
puration in heart 
wound. i 

Recovered. 
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148 


149 


150 


153 


T55 


156 


158 


59 


Operator. Year 


GENTIL... 
Igol 

GIORDANO 
1898 


GIULANIO 
1903 
HARTE. 
1g00 


KAPPELER 
1904 


i: 
Igo! 


PECK 
1908 


SCHWERIN... 
19903 
THIEMANN 
1906 


WHtLMS 6ic0 


1907 


*DuFPY. 
1908 


BARDENHEUER... 
1904 (?) 

BORZYMOWSEI1 ... 
1903 


BRACHINI........ 
Igo! 


MAUCLAIRE 
1903 
PAGENSTECHER .. 
IQOI 


SCHUBERT....... 
1904 


ZIEMBISKI 
1903 


CHARLES H. PECK. 


Location and 


character of external 


Sex. 


wound. 


Male; 28 yrs. 


Age 


Stab wound in 2d left 


space 


Stab wound in 3d left 
space in nipple line 
Stab wound in 3d left 


space 


Stab wounds over 3d 
rib and in 3d left 


space 


Stab wound in 3d left 


space, near 
sternal line 


para- 


Stab wound through 


3d left cartilage 


at 


border of sternum. 


Female, 
23 yrs 


Sharp 


Needle 31 


tissues, 


mm. 
fixed 


colored; 


pointed body 
entered 4th left space 


in 
at 


upper border of 4th 


rib. Male; 23 
Stab wound. 
27 yrs. 


50 €.c 
Stab wound dividing | Wound of lung and 
Hemo 


4th cartilage. 
23 yrs. 


Gunshot wound 


yrs 


Male: 


Male; 


Stab wounds over sth 


left cartilage. Male; 


Ig yrs. 


Stab wound in 4th left 
space, 3 cm, outside 


nipple. Male; 15 yrs. 
of left 


Stab 


wound, 


breast, 3 cm. from 


sternum 


Stab wound in 4th left 


space, I cm. 
sternum. Male; 
yrs. 


from 


30 


Bullet wound in 4th 


left space 


Stab wound 


Complicating 
injuries 


H zmopericardium, 


large amount 


Two superficial stab 


wounds. Hemo- 
pericardium; mark- 
ed heart tampon- 


ade 


Hemopericardium, 


100 C.Cc. 


Hamothorax, 3 pints 
Hamopericardium, 


pleura. 
pneumothorax 


* Personal communication from Dr. Edward F. Duffy, Yonkers, N. 


TABLE 


Wound of pleura; sut- 


ured 


Hemopericardium, 


large amount 


TABLE III—WOUNDS 


Time 
between 
wounding 
and 
operation 


5 hours 


4 hour 


4 to 1 hr. 


7 hour 


# hour 


4 hours 


16 hours 


Position and size 
of heart wound 


Right 
cm. 
Left auricle. 


auricle. 1 


2¢cm, 


Left auricle 


Left auricle. }inch 


Left auricle. 


Right auricle near 
auriculo vent. 
groove. 2.5 cm 

Right auricle. 1 
cm, 


Right auricle 


| Right auricle. 1.5 


cm. Right vent. 
1 cm. 


Left auricle 


Right 


inch 


auricle. 4 


Y. (unpublished). 


IV—MISCELLANEOUS 


Soon 


oI 


24 hours 


t 


4 hour 


Heart perforated 


3 heart wounds 


Interventric 
groove. 2 cm. 


Heart wound 


Left coronary af- 
tery divided 


2 heart wounds, 
one anterior and 


one posterior 


Heart wound 


Icm, 





R 











at- 


ds. 
ind 





OF THE AURICLES 


Operative procedure. An- 
esthetic. Sutures 


Flap of 3rd and 4th ribs, 
hinge below. No anesthetic. 
4 silk sutures 

Flap of 3rd and 4th ribs, hinge 


external. Sutured with silk 
Resection of 3rd and 4th car- 
tilages. Ether. Catgut 
sutures 
Flap of 3rd and 4th ribs, 
hinge internal. Ether. 
Sutured 


Resection of 4th and sth car- 
tilages and part of sternum. 
No anesthetic. 3 sutures 

Flap of 3rd, 4th and sth ribs, 
hinge external. Resection 
of part of sternum. Pleura 
not opened. Ether. 4 


chromicized catgut sutures | 


Resection of 4th and sth car- 
tilages. 3 silk sutures 

Resection of 4th and sth ribs. 
Chloroform. 4 catgut su- 
tures in auricle, 1 catgut 
suture in ventricle 

Intercostal incision in 3rd 
space, resection of 13 inch 
of 3rd rib 

Quadrangular flap of 3d, 4th 
and sthribs, hinge external. 
Ether. 3 plain catgut sut- 
ures 


HEART WOUNDS 


Both entrance and_ exit 
wounds sutured 

Ether. All three wounds 
closed with silk sutures 


Flap of 2nd, 3rd, 4th and sth 
ribs, hinge internal. Pleura 
opened. No anesthetic. 5 
silk sutures 

Flap of 3rd and 4th ribs. 3 
sutures 


lap of 4th and sth cartilages, 
hinge internal. Ether. Both 
ends of divided artery se- 
cured with sutures 

Resection of 4th rib. Chloro- 
form. Both wounds sutured 
with catgut 


Sutured 





TREATMENT OF HEART WOUNDS. 


Drainage 


Pericar- 
dium 


No drain- 
age 


Drainage 


No drain- 
age 
Drainage 


No drain- 
age 


Drainage 


Drainage 


Drainage 


No drain- 
age 


Drainage 


Pleura 


Drainage 


Drainage 


Drainage 


Drainage 


Drainage 


No drainage 


Drainage 


Drainage 


No drainage 


No drainage 


Drainage 


Drainage 


Course and postopera- 
tive complications 


Left pleuritis. 


Result and remarks 


Recovered. 


Right | Died 18 days after 
pulmonary abscess operation. 
dig cma ooo tate oie anand weet ahs Recovered. 
Pleuritis. _ Double | Died 24 days after 
pneumonia operation 
Pleuritis Recovered. 


Pericarditis and pleu- 
ritis 


Pleuritis, mild, non- 
suppurative 


Pericarditis, pleuritis 
and pneumonia 
Pericarditis, pleuritis 

and empyema 


Pericarditis, pleuritis 
and empyema 


Sept ic pericarditis; 
double pleuritis; 
pneumonia 


Pericarditis and pleu- 
Titis 

Severe sepsis; sup- 
purative pericardi- 
tis; discharge of 
silk sutures. Em- 
pyema—thoracot- 
omy, 3rd rib, 6 
months later 

Pericarditis and pleu- 
ritis, purulent 


Pericarditis and pleu- 
ritis 


Died 3 days later. 


Recovered. 


Recovered. 


Recovered. Case also 
included in table of 
right ventricle 
wounds No. 60. 

Recovered. Out of 
bed in 3 weeks. 


Died 19 days later of 
general sepsis. 


Died 3 days later. 


Recovered. 


Died 42 hours later. 
due to infection of 
pleura and pericar- 

ium. 

Died 24 hours later. 


Died 4 days later. 


Recovered. Operator 
thought bullet went 
through interven- 
tricular septum 
without opening 
either ventricle. 
Died. 
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teriorly by separate rib resection as in empyema, and not 
through the operative wound. If the lung is collapsed from 
the pneumothorax, aspiration drainage could be employed. 

Careful suture of the soft parts should be made to prevent 
the sucking in of air through accidental or intentional opera- 
tive wounds of the pleura. Any attempt to draw conclusions 
as to the effect of drainage as regards infection in reported 
cases seems rather hopeless, as the percentage of infected 
cases in the drained and the non-drained cases does not differ 
ereatly. The fact that so large a percentage of the fatal cases 
(more than 60 per cent.) have escaped the first danger of 
hemorrhage and shock, and have succumbed later from other 
causes, generally of infective origin, leads to the hope that 
the future will show a substantial diminution in the mortality 
of cases operated upon. 

Already one recent heart wound has been sutured under 
positive pressure (Vidal, Case 136). 

Resection of a portion of one or more ribs without flap 
formation has been frequently done with satisfactory results. 

The quadrangular flap with hinge external and the long 
intercostal incision with division of one or more cartilages at 
their sternal attachments, seem to me the best methods. For 
wounds far to the right, removal of a part of the sternum 
could be added to either method. 

To gain sufficient experience by operations upon the human 
subject is out of the question. It is necessary, therefore, for 
every surgeon to whom such an opportunity may come, to be 
prepared to meet it at a moment’s notice. A well formed 
plan of action, rehearsal of the technic if possible on the 
cadaver, together with the knowledge to be gained by the 
study of original case reports and experimental work, will be 
of inestimable value to the surgeon who may be called upon 
to meet this important emergency. 

Note.—No attempt has been made to analyze exhaustively 
all the facts contained in the Tables, page 108 to 129. Refer- 
ences are given as completely as possible to original case 
reports, which are replete with interesting and instructive de- 

















TREATMENT OF HEART WOUNDS. 131 


tails quite worthy of perusal. Cases incorrectly included or 
reduplicated in previously published series have been excluded 
as far as possible; ¢.g., the case of Brenner, which has been 
published as three separate cases credited to Brenner and 
Zulehener. No effort has been made to include in the 
Bibliography all important contributions to the subject of 
heart surgery. 
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THE OPERATIVE TREATMENT OF TUBERCULOSIS 
OF THE LUNGS WITH TOTAL THORACO- 
PLASTIC PLEUROPNEUMOLYSIS.* 


BY P. L. FRIEDRICH. 
OF MARBURG, GERMANY, 


Professor of Surgery in the University of Marburg. 


Ir I presume to discuss before this illustrious assembly 
the subject of the operation of lung tuberculosis, it is because 
the matter is comparatively new on the one hand, while on the 
other it has provided me with a measure of personal experi- 
ence such as to justify one in claiming the interest of wider 
professional circles for this pending problem. Having 
availed myself of various opportunities in Germany, for this 
purpose, I appreciate it as an especial distinction and privilege 
now to submit our experience. 

Through an especially favorable coincidence, I had been 
engaged for several years upon experimental studies concern- 
ing the compensation of space in the thoracic cavity after the 
removal of an entire lung, while my colleague of the Internal 
Department, Professor Brauer, in his detailed studies of the 
treatment of tuberculosis with artificial pneumothorax, felt the 
necessity of more radical surgical measures. 

In these experiments, I showed not only that the ablation 
of one lung is readily tolerated by animals immediately after 
the interference, but I ascertained also their excellent condition 
later, in regard to increase in body weight and further growth. 
The most important feature of these experiments was, that 
when the animals were killed, a long time after (one to one 
and a half years), the cavity caused by the removal of the 
lung was found to have become perfectly compensated—the 
heart taking the place of the pulmonary defect, in right-sided 


* Read before the American Surgical Association, June 4, 1909. 
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as well as left-sided amputation of the lung; and also that the 
remaining lung shows not only an increase in volume, but in 
a small portion even fills the defect left by the heart on the 
amputated side (Fig. 1). Moreover, the diaphragm at the 
site of the operation helped to diminish the defect, by rising 
higher up. The ribs on the operated side undergo atrophy, 
without a rib having been injured at the operation, to such 
an extent that the chest-wall itself helps to diminish the defec! 
by becoming flattened and shrunken. I present a series of cor- 
responding photographs, so that those among you who are 
interested in this matter, may inspect the specimen photo- 
graphs directly. 

In addition to this, I was enabled to observe, in my former 
clinic in Greifswald, in a patient with extensive tuberculosis of 
the lungs and ribs, a favorable influence upon the pulmonary 
tuberculosis which astonished myself and my assistants, after 
ablation of almost the entire bony wall of the thorax on the 
diseased side. Thereupon, when my colleague in internal 
medicine referred to me cases in which pneumothorax therapy 
proved a failure on account of mutual adhesions of the pleural 
layers, we determined, after reviewing the various possibili- 
ties of surgical intervention, to assist the tendency o* 4 still 
youthful lung toward shrinkage, with tuberculous cavernous 
destructive processes, in such a way that I de-ossified, as it 
were, the thoracic wall by ablating the ribs from the second 
to the tenth, from the spinal column as far as the costal 
cartilage at the sternum, the lung thus being made to collapse 
towards the hilus. 

The course of our procedures was described last year, in 
an article published in Surgery, Gynecology and Obstetrics. 
At the present day I am in a position to look back upon a 
measure of experience which permits me to outline more 
sharply the indications for this interference; to state how its 
dangers are most efficiently managed; and, finally, to specify 
the total results of the operation. 

In adopting this course we stood by no means alone, but 
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Total amputation of the right lung. Dog, killed one year and a half after the operation. Right side of the 
thorax contains the heart, a little part of the left lung and diaphragm. Left side of the thorax contains only the 
left lung. 
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(as I have always pointed out in grateful acknowledgment of 
their scientific and practical preliminary labors) Quincke, 
Spengler, Turban, and Landerer had previously suggested that 
in all cases of unilateral phthisis showing a tendency to shrink- 
age of the lung, or over cavernous lung segments in general, 
the natural mechanism of the shrinking process, that caused 
the lung which was maintained at a certain rigid tension, to 
collapse through the removal of the ribs should be further 
reckoned with. 

The same idea underlies the attempts of Forlanini, Mur- 
phy, Lemcke and Schell, Brauer, and A. Schmidt, to induce a 
restriction in the volume of the lung through the production 
of artificial pneumothorax. 

The ablation of the bony chest wall must be carried out 
rapidly and accurately,—and this act can be completed within 
thirty to forty minutes, under employment of very small 
amounts of anesthetic (0.015 morphine, local anesthetic in- 
jections, and 6-10 gr. chloroform). The atmospheric pres- 
sure on the elastic chest wall now merely consisting of soft 
parts, then leads immediately to a very complete collapse- 
effect upon the lung, similar to pneumothorax. Only in case 
the lung contains calcified or dense fibrous masses in its in- 
terior, or when a former pleuromediastinitis has raised a sort 
of solid resistant rampart in a mesial direction, is the imme- 
diate retraction of the lung not so evident. Also the reaction 
upon the heart, in regard to displacement as well as change of 
the pulmonary circulation, is not so marked in these cases. 
At any rate, however, the intervention leads to (1) collapse 
of cavernous lung tissue; (2) extensive exclusion of the lung 
on the operated side from the respiratory function; (3) re- 
tardation of the pulmonary circulation in this lung; (4) 
through the arrest of breathing in this lung, an essential dimi- 
nution of the lymphatic circulation and absorption. 

The natural results of the interference are, in the first place, 
a considerable taxation of the opposite lung for the respira- 
tory function. Very promptly a compensatory increase of 
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volume is developed in this lung,—as I am enabled to demon- 
state to you in the series of pictures which I present (Fig. 6). 

Whether this immediate increase in volume of the other 
lung develops in the further course into a compensatory 
emphysema, or whether the increased functional activity 1s 
followed by genuine hypertrophy of lung tissue—as in other 
paired organs of the body—cannot yet be positively deter- 
mined, as none of the operated patients have died at the end 
of a long time, so that the question could be settled on the 
autopsy table. Here again our current experimental work 
enters into consideration. At any rate, the problem is of great 
theoretical and practical interest, and it requires very careful 
investigation. 

It cannot as yet be considered as definitely settled, and 
there are sure to be certain differences in the course taken 
by individual cases, in how far tuberculous foci of the side not 
operated upon will undergo a more rapid evolution, or be 
affected in a favorable way. In several cases, slight aggrava- 
tions were noted immediately after the operation, but we never 
had a regrettable acceleration of the general course, or a dcath; 
on the contrary, we became convinced that in the majority of 
the cases the foci on the opposite side are favorably influenced. 
An unconditional preliminary requirement for admission to the 
operation is to select only such cases of unilateral phthisis in 
which the other side is not simultaneously affected with active 
progressive foci, passive processes alone being present. In th> 
further course, it may prove harmful, as was noted in two of 
our cases, that the de-ossified chest wall remains permanently 
boneless. In the first of our cases, we considered it as an 
object of the operation to ablate the retrocostal periosteum as 
completely as possible, and to make the pleura yield. Through 
the above experience, we have been led to leave the retrocostal 
periosteum behind, at present. It is then in our power to 
render the shrinkage of the lung very thorough within a few 
months, under simultaneous light pressure upon the operated 
side. After this period of shrinkage, the re-establishment of 
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periosteal ossification is desirable, in order to counteract the 
bulging out of a still inflatable portion of lung in the act of 
coughing. A case among our latest observations, in which 
this regeneration has occurred in all of the ribs, belongs to 
the most favorable results of our treatment. 

I have recently gone a step further, in the mobilizing and 
loosening of the lung tissue, by detaching separately in the 
course of the operation the pulmonary apex, together with the 
overlying costal pleura from the entire surroundings, or by re- 
moving the first rib also, thereby rendering the apex of the lung 
more shrinkable. As showing the shrinkage of the lung 
in Our recent patients taking place in the course of several 
months, I will mention particularly two cases. In one we 
had to deal with a rapidly progressive and at the same time 
infiltrating tuberculosis; and in the other a badly weakened, 
desperately ill patient, with extremely severe, highly febrile 
right-sided phthisis. I adhered to my mode of incision 
in all the total pleuropneumolyses, limiting myself only in 
the case of female patients to a predominantly posterior 
incision with full preservation of the breast. In my last 
cases, I detached the apex of the lung by itself and en- 
deavored to induce its shrinkage. The radiographs show how 
markedly the first rib gradually descends in our operated 
cases, becoming displaced mesially, and together with the 
soft parts of the shoulder, the clavicle and the scapula, furthers 
the restriction in volume of the pulmonary apex. In my most 
radical procedure of de-ossification of the chest-wall, the first 
rib had always been preserved, in consideration of the fact 
that its removal adds considerably to the length of the opera- 
tion, increases the technical difficulties, and thus heightens the 
risk run by the patient. Blunt subcostal detachment, on the 
other hand, may be carried out quickly, easily and without 
damage (apicolysis). The total structure of the lung apex 
is thus rendered still more susceptible to shrinkage. My 
Original intention in these two cases (October and December, 
1908), was to remove the first rib also; but the difficulty of 
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enucleating the rib induced me to adopt the conservative pro- 
cedure of subcostal apicolysis. In the absence of old perios- 
teal inflammations of the ribs, as a sequel to apicopleuritis, as 
existant in the above two cases, the ablation of the first rib is 
not, however, attended with special difficulties. The first skin- 
muscle-flap incision should be carried up higher in the posierior 
circumference, and the plastic flap be pushed gently away until 
beyond the first rib; the subclavian artery and vein are sus- 
pended in the flap; the anterior and posterior scaleni are trans- 
versely divided with the knife at their costal insertion, or de- 
tached by blunt dissection. The insertion of the scaleni may 
be very firm; they do not necessarily follow the periosteum as 
it is levered off. The first rib can now be raised with my 
rounded elevator, and removed like any other rib. It goes 
without saying, that the ablation of the first rib induces the 
most thorough shrinkage of the pulmonary apex. In a case 
which was recently operated upon, I removed the first rib also. 

Several cases have caused me to try circumscribed costal 
ablations when the lesion concerned exclusively the lower lobe 
or the upper lobe, and was apparently circumscribed. In a 
general way, however, I wish to summarize the result of these 
operations, to the effect that it will always prove advisable to 
extend the scope of the operation considerably beyond what 
seems to be required by the extent of the lesion. The reason 
for this is, that the collapse of the lung takes place to a rela- 
tively slight extent only when the number of the ablated ribs is 
not considerable, and the individual ribs have not been com- 
pletely removed. The continuity of the costal pleura prevents 
the lung from sinking in as far as desired. 

As has been pointed out in my last publications, the cases 
should be strictly selected, and only those patients operated 
upon who have unilateral cavernous lesions, with at most 
passive foci on the opposite side. They must be free from 
evident recent tuberculous processes in other regions of the 
body, more particularly the bowel. 
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STATISTIC TABLE.—A. UNILATERAL LUNG PHTHISIS. TOTAL PLEURO- 
PNEUMOLYSIS. (II-X RIB.) 


Case No. Sex Age Position 
I Man 28 Left side * 
2 Man 18 Left side * 
3 Woman 32 Right side * 
4 Man 31 Right side * 
6 Woman 30 Left side 
8 Man 16 Right side * 
10 Man 21 Left side (also apicolysis) + 
II Man 23 Right side (also apicolysis) * 


B. MULTIPLE TUBERCULOSIS OF THE BODY. I. TOTAL THORACOPLASTIC 


PLEUROPNEU MOLYSIS. 
Case No. Sex Age Position 
rj Man 17 Left side (also  progredient 


intestinal tuberculosis and 
nephritis). Death, sth day. 


14 Man 34 Right side (also extensive sup- 
purative costal tuberculosis )t 
13 Man 19 Left side (also laryngotuber- 


culosis, removal of the Ist 
rib). Death, 3d day. 


II. PARTIAL PLEUROPNEUMOLYSIS ; PARTIAL REMOVAL OF THE RIBS. 
Case No. Sex Age Position 

5 Man 35 Left side, also right recent 
cavernous phthisis and 
larynx phthisis. Death, 4th 
day. 

9 Man 47 Right side, also  progredient 
suppurative costal tubercu- 
losis. Death, 2nd day. 

12 Man 40 Right side, and circumscribed 
cerebral tubercle.t 





Certain recent cases have encouraged me to extend the pro- 
cedure also to conditions of slowly infiltrating non-cavernous 
phthisis, since Case 8 showed, that the arrest of respiration is 
in itself capable of creating relatively favorable conditions for 
the cure of this type of phthisis also. These statements are 
made cautiously and guardedly, however. 





* — Good, or best, recovery. 
t= No better than before the operation. 
t= State not so good as before the operation. 
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The direct mechanical effect upon the heart, through the 
collapse of the diseased lung, may constitute a serious feature 
of the operation, as I have shown in former publications. It 
does not manifest itself, however, in the presence of conditions 
such as those pointed out above, when the lung which is to 
be constricted is already very rich in connective tissue, and 
when the formation of pleural and mediastinal adhesions guar- 
antees a certain stability of the topical relations in the interior 
of the thorax. I have furthermore succeeded in guarding 
against the danger of acute dislocation of the heart, by a 
simple device, namely, raising the arm of the affected side 
above the horizontal plane and still keeping the lung of the 
operated side somewhat in the balance, as it were, through the 
traction of the scapula and muscles, so that the effect upon the 
heart is allowed,to manifest itself only gradually. The sum 
total of our experiences is that we have not lost a single 
patient through this cardiac disturbance. 

In so far as the circulatory stasis in the blood and lymph 
currents of the lung on the operated side may mean a direct 
advantage for the local cure of the tuberculosis and for the 
restriction of its further spread, this must be left an open 
question for the time being. 

In four of our cases, a slight scoliosis of the vertebral 
column has developed, with the convexity towards the side of 
the operation (Fig. 3). The absence of the ribs as points of 
leverage for the shrinking, accounts for this form of the 
scoliosis. It is not marked enough in any case, not to be 
readily accepted by the patients in view of their otherwise 
improved condition. 

The function of the serratus, elevation and other motions 
of the arm are very completely re-established after the opera- 
tion, sometimes after having been impaired during several 
months. Only recently I had the opportunity of re-examining 
three male patients who had been operated upon on the right 
side, and had not sustained the slightest loss of strength in the 
right arm and right shoulder. I exhibit the pictures of one of 
these patients, with extensive right-sided cavernous phthisis, 
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Phthisis, right lung. Total pleuropneumolysis. Best recovery 
Dislocation of the sternum and vertebral column. 
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CasgE IV.—Extensive cavernous right-sided phthisis. Total pleuropneumolysis. Two and a half 
months, and one year after. 
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Case VI.—Diagram showing compensatory increase q 

of volume developed in opposite lung. ' 
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photographed two and a half months and one vear after the 
operation (Fig. 5). 

The essential results of this treatment have already been 
published in German periodicals, and I am now in the for- 
tunate position to state that we were again and again enabled 
to note a confirmation of our first experiences. The imme- 
diate results in the course of the disease are usually particularly 
impressive; defervescence follows rapidly, as a rule in patients 
with a high fever. The subsidence of the fever must be a 
result of the changed conditions of absorption, and accord- 
ingly permits a conclusion as to the favorable influence upon 
the latter, that becoming an objective graduator for the imme- 
diate effect of the operation. 

In every case the amount of sputum is reduced enormously 
(from 200 to Io cm. and less) within some days, at most 
weeks, after the operation, and the irritative cough diminishes. 
This would seem to justify the conclusion that it is the col- 
lapse of the cavities, after the relaxation of the lung tissue, 
and the cleansing of the cavity wall, which induces this result. 
This is the most impressive feature for the patient to begin 
with. Our past experience further shows, however, that not 
only the cavernous tissue is favorably influenced by putting 
the lung at rest, but so also to a considerable extent, is the as 
yet non-disintegrated, infiltrated portions. This is rendered in- 
telligible in view of the encapsulation and cure of tuberculous 
foci, frequently observed elsewhere after the fixation of organs 
affected with tuberculosis. The potential conditions for cura- 
bility are certainly more favorable in the lungs than in most 
other organs with the tuberculous affections of which we are 
concerned. Our verdict in this respect must necessarily be 
guarded, in view of the lack of post-mortem evidence. Should 
this observation be further confirmed, it would materially 
extend the indications for our intervention. 

In all our cases, an increase of the body weight and im- 
proved subjective condition are noted in the further course. 
It remains of the greatest importance to see to it that in the 
selection of the cases for the operation, the patient has not yet 
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passed his fortieth year, that the general nutrition either 1s 
fairly good or is rendered as favorable as may be prior to the 
performance of the operation, by means of climatic treatment, 
rest in bed, and dietetic measures. It is also necessary to 
ascertain that aside from the diseased lung of one side, there 
are no recent tuberculous manifestations in other organs. I 
should certainly be extremely cautious in the admission of such 
cases, and have only had reason for regret whenever I have 
allowed myself to be persuaded to operate on the request of 
patients who had been dazzled by our results in other cases. 
Three such patients, with multiple tuberculosis (also of the 
larynx, bones or bowel), died in immediate connection with the 
operation. 

Concerning the extent of the affection on the diseased side, 
however, we have no restriction to offer at present, simply 
repeating that the more complete a restriction in volume can 
be obtained, the more complete will be its beneficial effect. 
Our cases without exception concerned very far advanced con- 
sumptives, in all of whom the prognosis of persistent aggra- 
vation had been rendered by highly competent physicians. 
Hence, he who interferes with a grave condition such as this 
by means of such a radical operation, will keep in mind that 
the measure of success cannot be guaranteed, and is neces- 
sarily relative only. But even if surgical interference im- 
proves the situation in so far only as to lengthen the lives of a 
certain percentage of otherwise doomed consumptives, giving 
them a sensation of returning health, and introducing more or 
less positive objective amelioration of the general condition 
and the local lesion, this means a step in advance which 
physicians and patients will hardly fail to appreciate. 




















RESECTION OF RIBS, COMBINED WITH EXTERNAL 
PRESSURE, IN THE TREATMENT OF TUBER- 
CULOSIS OF THE APEX OF THE LUNG.* 


BY LEONARD FREEMAN, M.D., 
OF DENVER, COLO., 


Professor of Surgery in Denver and Gross Colleges of Medicine. 


ALTHOUGH .so much has been done towards the successful 
management of pulmonary tuberculosis, through climate and 
hygiene, the possibilities of surgery should not be lost sight of, 
especially in cases which resist ordinary methods of treatment. 
Enthusiasm in this direction, however, should be tempered with 
reason and caution, bearing in mind that many obstinate 
cases recover spontaneously. No operation should therefore 
be considered that does not offer at least a fair likelihood of 
substantial improvement, without too much danger, and with- 
out too great a prospect of leaving the patient worse than 
before, although it must be admitted that desperate measures 
may occasionally be advisable in desperate cases. From this 
point of view, such operations as pneumonectomy, pneu- 
monotomy, and Friedrich’s “‘ costoplastic pneumolysis ” should 
be approached with caution. 

One of the most potent factors in the cure of pulmonary 
tuberculosis, with or without the presence of cavities, is the 
gradual formation and contraction of fibrous tissue, which 
seems to be promoted by collapse of the lung and freedom 
from motion. Hence any procedure favoring pulmonary 
retraction, as a whole or in part, should be of service. A 
spontaneous tendency in this direction exists in the sub- 
clavicular flatness, intercostal hollowing, and drooping of the 
shoulders, so often observed in consumptives; and it is sug- 
gestive that athletic individuals with well developed and 
powerful thoraces often exhibit the most rapid and hopeless 
forms of phthisis. 


* Read before the American Surgical Association, June 3, 19009. 
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Pulmonary collapse may be obtained, to a greater or less 
extent, in several ways: (1) By the production of an artificial 
pneumothorax (Murphy, Forlanini). (2) By extrapleural 
resection of nearly all of the ribs below the first, from their 
cartilages to the spine, and including their periosteum (I*ried- 
rich). (3) By the removal of portions of some of the ribs, 
with their periosteum, along the axillary line (Quincke, Speng- 
ler, Turban, Landerer, Garré, etc.). (4) By the resection 
of portions of several ribs and their periosteum directly over 
the diseased part of the lung, usually a cavity near the apex. 
(5) By a similar operation, without the removal of the 
periosteum, followed by external pressure by means of a truss, 
this being the procedure to which I desire to call attention in 
this paper. 

The Murphy-Forlanini method is quite free from danger 
and is of undoubted value when the lung is free; but when 
adhesions are present its feasibility and usefulness are cor- 
respondingly lessened. In disease of the apex, especially if 
advanced and with a tendency to the formation of cavities, 
the procedure is restricted in its usefulness, because of ad- 
hesions which prevent collapse and cause continuous move- 
ments in unison with those of the thoracic wall. This does 
not necessarily mean, however, that nothing is gained, because 
tuberculosis of other portions of the lung may be benefited; 
but it does mean that the chest-wall directly over the diseased 
apex must be mobilized if the best results are to be obtained. 

Friedrich’s costoplastic pneumolysis is an extensive opera- 
tion and by no means free from danger, especially in the 
advanced cases where it is most strongly indicated, requiring, 
as it does, the complete removal of nearly all the ribs, together 
with their periosteum. The technic is difficult, because the 
delicate pleura must not be torn; and the work must be rapidly 
done owing to the weakened condition and defective circula- 
tion and respiration of the patient. Manifestly the method 
is only justifiable in extensive lesions, where adhesions exclude 
the production of an artificial pneumothorax, and where all 
ordinary treatment has failed. 
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The removal of portions of ribs and their periosteum along 
the axillary line varies in danger and difficulty according to 
the extent of the operation. Its effectiveness will depend 
largely on the nature and situation of the adhesions and the 
areas of lung involved. An adherent apex, for instance, 
could not be greatly influenced by the removal of a few ribs 
along the side of the chest. 

A limited resection, however, of two or three ribs near the 
apex can be done with perfect safety, under local anzsthesia 
if desirable, and may be of much service, especially if supple- 


Fic. 1. 





Truss for external pressure on wall of thorax after resection. 


mented by external pressure in the manner to be described. 
The chest wall can in this way be caved in directly over the 
seat of the disease, where most needed, thus favoring shrink- 
age of cavities and healing by fibrous contraction. In spite 
of contrary statements I am convinced that much good cannot 
be obtained in such cases by costal resection elsewhere, or by 
the production of an artificial pneumothorax, owing to the 
resistance to collapse presented by the thickened lung tissue 
reinforced by a rigid, adherent thorax. 

This procedure should not be applied indiscriminately, but 
should be reserved for refractory cases with marked and limited 
apical lesions, especially when a tendency to the formation of 
cavities exists. It should also be of service as an adjunct 
to an artificial pneumothorax, when there is reason to believe 
that the trouble in the apex is of such a character that it will 
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be but little influenced by collapse of the remainder of the 
lung. 

In this operation two or three inches are removed from 
the second, third, and possibly fourth ribs, below the clavicle; 
and if it seems to be desirable, the cartilage of the first rib 
may also be divided in the manner suggested by Freund. This 
much has been done now and then with varying results for 
many years, for instance by Macewen, of Glasgow. Occa- 
sionally the periosteum was removed, and often it was allowed 
to remain, but as far as I have been able to ascertain, external 
pressure was never employed. 


Fic. 2. Fic. 3. 





Thoracic truss applied, anterior view. Truss applied, posterior view. 


When the periosteum is not removed the ribs usually re- 
form quite rapidly; hence, seeing that retraction and healing 
are slow processes extending over months at least, the utility 
of the operation is necessarily limited unless collapse is 
hastened by external pressure. Even when the periosteum is 
removed, at the expense of increased operative risk, the thick- 
ened and sometimes almost cartilaginous pleura must retard 
the cure. 

It occurred to me some years ago that collapse of the 
thoracic wall might be materially hastened and increased by 
the application of external pressure by means of a truss. In 
order to accomplish this the second and third ribs are resected 
through a flap-incision, and after the wound has healed and 
lost its sensitiveness, a bunch of gauze is placed over the part 
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und an ordinary spring-truss adjusted so as to make consider- 
able pressure, the pad of the truss resting in front and the 
spring passing over the shoulder to the back, where it obtains 
its counter-pressure. An ordinary truss with a good spring 
and an adjustable pad will answer the purpose, although it 
may be advisable to shorten the spring and add a large flat 
pad to fit the back. The pressure can be increased to the point 
of tolerance, either by increasing the thickness of the gauze 
pad or by altering the curve of the spring. The apparatus need 
not be uncomfortable when properly adjusted. 

It is surprising how quickly and decidedly the chest wall 
can be caved in by this simple and safe procedure, leaving a 
saucer-like cavity, in spite of the fact that the periosteum of 
the ribs has not been removed; in fact the preservation of the 
periosteum may be of some service, in that the re-formation 
of bone may help to retain the full depth of the depression. 
Another service which the truss renders is to assist, by its 
constant firm pressure, in the local immobilization of the 
thorax, thus placing the lung more nearly at rest. 

Recovery from a tuberculous lesion is necessarily slow, 
especially if a cavity is present, and may be protracted over 
many months, even under the most favorable conditions; 
hence marked improvement should not be looked for too soon. 
And it must also be understood that an operation is but a 
factor in the cure and perhaps not even the most important 
one. 

I have employed this operation in but two instances, but 
in both the results were encouraging. The case-histories 
are briefly as follows: 


Case I.—A young man of nineteen, an inmate of The Denver 
National Jewish Hospital for Consumptives, who had _ been 
afflicted with hemorrhagic phthisis for about four years. Quite 
a large cavity existed in the left lung just below the clavicle, 
from which several ounces of yellowish, nummular sputum were 
expectorated daily. He was weakened and emaciated and there 
was no tendency towards improvement. Portions of the second 
and third ribs were removed, truss-pressure applied, and a 
marked depression rapidly produced. Decided improvement was 
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noticed in about five months. At the end of twelve months the 
nummular sputum had practically disappeared and has not re- 
turned up to the present time—about eight years. The general 
health has also undergone marked improvement, although he is 
still tuberculous. It is worthy to note that some months previous 
to the above intervention a spontaneous pneumothorax had 
occurred, followed by an empyema, for which an extensive 
Estlander operation was done. Although perhaps two-thirds of 
the lung had thus been collapsed, no curative effect upon the 
cavity resulted until the chest was caved in at the apex. 

Case II.—A man of 45, who had had phthisis for twenty-five 
years (patient of Dr. Alfred Mann, of Denver). A large cavity 
existed at the right apex, reaching down to the third rib, from 
which a characteristic expectoration of several ounces took place 
during the twenty-four hours. About three inches of the second 
and third ribs were removed and truss-pressure applied, which 
caused a rapid sinking in of the chest wall. In about five months 
a decided improvement had taken place, the nummular sputum 
being reduced to a small quantity. There has been no re-forma- 
tion of the cavity at the end of 7 years and the general condition 
of the patient remains much improved, although there are still 
evidences of the presence of moderate pulmonary tuberculosis. 





Conclusions.—1. The healing of stubborn tuberculous pul- 
monary lesions is favored by collapse of the lung. 

2. This may be obtained by (a) artificial pneumothorax ; 
(b) extensive extrapleural resections of all of the ribs, with 
removal of their periosteum; (c) local resections of ribs, espe- 
cially at the apex. 

3. The first method is not always applicable, owing to 
adhesions and to induration of lung tissue, while the second is 
difficult and dangerous, and should be employed under excep- 
tional conditions only. 

4. The third method is applicable to obstinate troubles at 
the apex, and can be employed alone or in conjunction with 
an artificial pneumothorax, according to circumstances. Its 
full benefit cannot be obtained, however, unless the removal of 
the ribs, which need not include their periosteum, is followed 
by the application of firm external pressure in the manner 
suggested by the writer. 











THE TREATMENT OF FISTULZ AND ABSCESSES 
FOLLOWING OPERATIONS FOR EMPYEMA 
OF THE THORAX.* 


BY ALBERT J. OCHSNER, M.D., 
OF CHICAGO, 


Surgeon-in-Chief of Augustana and Saint Mary’s Hospitals. 


ALTHOUGH the relative proportion of persistent fistulz and 
abscesses is not so great as formerly after operations for the 
relief of empyema of the chest, since surgeons take the same 
precautions as in aseptic cases to prevent secondary infection 
during and after this operation, they are still sufficiently 
common to be a source of much annoyance to the surgeon. 

There are, of course, other elements of value from the 
standpoint of prophylaxis, aside from that of aseptic operation 
and after-treatment. 

The method advised by Murphy of aspiration and subse- 
quent injection into the pleural cavity of 60 c.c. of a 2 per 
cent. solution of formalin in glycerine and the plan of making 
tubular through drainage in case of operation instead of 
simply making drainage into the pleural cavity, should be 
mentioned especially. The former method of treatment 
makes the latter unnecessary in many cases, and the latter 
method reduces the number of persistent fistulae and abscesses 
to a minimum, because it eliminates the formation of pockets. 

In cases in which these sinuses or abscesses persist, how- 
ever, in which formerly the method of Estlander and Schede 
gave the most reasonable promise of ultimate success, surgical 
treatment has often been most disappointing. It is just in this 
class of cases that the method introduced by Dr. Emil Beck 
has given the most satisfactory results. 

The method consists in filling the sinus or pus cavity with 
one or two solutions of bismuth subnitrate and keeping this 

 * Read before the American Surgical Association, Philadelphia, 
June 5, 1900. 
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in position by plugging the outer opening with gauze. Solu- 
tion No. I consists of one part of arsenic-free subnitrate of 
bismuth and two parts of sterile amber vaseline ; solution No. 2 
contains 30 parts of bismuth, 60 parts of amber vaseline, and 
ten parts of paraffine of sufficient hardness to give the mass a 
fair degree of firmness at the body temperature. 

No. I is injected every second day until suppuration has 
almost disappeared, then No. 2 is injected in its place. The 
injections are repeated as often as necessary to keep the sinus 
or pus cavity constantly filled with the mixture. At first it 
is necessary to do this every day or every second day, then 
every third and so on until it may be necessary to inject not 
oftener than once a week or ten days. 

The Table on pages 154, 155 and 156 gives a list of four- 
teen cases in which we have employed this form of treatment, 
and it shows results which are much better than those we were 
able to obtain previously. 

One feature has been most striking. In cases which were 
in a septic condition when the treatment was commenced, the 
improvement of the general condition of the patient was espe- 
cially marked. Pulse and temperature became normal within 
a few days and the general appearance of the patient lost the 
characteristics of sepsis. The nutrition improved and the 
anemia disappeared rapidly. The discharge from the sinuses 
usually becomes sterile in a short time. 

To illustrate this a short abstract of the history of Case V 
will be typical. 


A. S., an Italian laborer, 60 years of age, had a pneumonia 
followed by empyema of the right thorax, seven months ago. 
The pleural cavity was drained; a sinus persisted, leading into 
a large cavity. Three months later Estlander’s operation was 
performed with excision of three ribs. The patient was in a 
severely septic and anemic condition when he entered the hos- 
pital October 5, 1908. An injection of 720 c.c. of mixture No. 1 
was given and the patient put to bed. In two days 60 c.c. more 
was injected, but by this time the septic condition had markedly 
decreased, and within a week the patient became normal and 
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his anemia began to disappear. For one month injections were 
made every second day, the quantity in the meantime decreasing 
to 35 c.c. and the patient acquired a rosy appearance. Then he 
was sent home,—at first, to return twice a week to have a few c.c. 
of No. 2 injected, and later only once a week, a sufficient amount 
being used each time to fill but not to distend the cavity. 

At present, June 1, his general health is perfect and there is 
but a superficial sinus which holds scarcely 5 c.c. of the paste, and 
which will undoubtedly heal completely in a short time. 





A second case, No. 3, seems worthy of special description 
because it is one of the cases that were formerly extremely 
difficult to heal. 


History in Abstract—F. C., American, age 35, miner, had a 
severe fall nine months ago while working in the mountains; 
this was followed by pneumonia and then by a right sided 
empyema. This was drained through a rib resection opening. 
Seven months later an Estlander operation was made, with resec- 
tion of three ribs. At the end of two months the patient came 
under our care—November 24, 1907. At this time there was a 
sinus discharging pus freely, and the patient coughed up the 
same material. This was before we were familiar with the bis- 
muth paste treatment—so we performed Schade’s operation. The 
patient did well for nearly a week, when he developd a phlebitis 
in both femoral veins. He became markedly septic and emaciated. 
Four weeks later he still expectorated pus, and there was a free 
drainage of pus from the wound when we began the injection of 
No. 1 bismuth paste. He expectorated much of the 650 c.c. of 
the paste we injected. We repeated the injection, each time 
simply filling the cavity without using any force. The pus and 
the sepsis subsided rapidly. In ten days he appeared like a differ- 
ent person, and in twelve weeks he was perfectly well. 

I have used this method in fourteen cases at the Augustana 
Hospital in the treatment of sinuses or abscesses which have 
persisted after operation for the relief of empyema of the 
chest. Three of these cases had been operated twice’and one 
three times before this method was employed, without obtain- 
ing a cure. Of the fourteen cases all but two, which are still 
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under treatment, have been cured, and these two are making 
satisfactory progress. 

This treatment has proyen most satisfactory in our prac- 
tice. We have used it only in cases with sinuses, although it 
has been suggested to aspirate the pus in empyema and to 
inject the paste into the pleural cavity through the trocar. 

There has been no case of bismuth poisoning in our series 
of cases, although this might easily occur—as it has when 
cavities in other portions of the body have been filled with 
large quantities of bismuth paste. If this occurs, Beck advises 
the immediate injection of hot olive oil, 110° F., which will 
dissolve the paste and facilitate its escape through the outer 
fistula or through a drainage tube, which may be inserted. 

The injection is made with a large, ordinary glass syringe, 
just enough force being employed to fill the sinus or cavity, 
but not enough to cause forcible distention. The outer open- 
ing is carefully plugged with sterile gauze. 





EMPYEMA THORACIS.* 
BY ALBERT VANDER VEER, M.D., 


OF ALBANY, NEW YORK, 


Professor of Surgery in the Albany Medical College. 


Ir is safe to assert there are few lesions where the physician 
and surgeon are called upon to assist each other in diagnosis 
and treatment, more interesting, and, at times, more difficult, 
than effusions within the pleura. Plastic pleurisy may have 
its surgical complications, but it is largely a medical condition, 
and one wherein the surgeon is not so much concerned. The 
serous effusions, however, present an entirely different history 
and line of procedure. Few conditions give so entertaining a 
solution of questions that, seemingly, forty-five years ago, 
were so hidden and mysterious, studied at that period, and 
even for two decades later, with the firm belief that surgical 
intervention was too dangerous to undertake. As one recalls 
these early impressions one cannot but feel encouraged over 
the fact that in this line of investigation operative surgery has 
made advances commensurate with the pathology and technic 
of other important branches of our art. It is not my province 
to discuss why a serous effusion in one case—where one- 
fourth, one-half or even more of one side of the chest may be 
involved—may continue for months, or even years, without 
any evidence of pus being present, and yet another case with 
the same clinical history may in a few weeks or months ter- 
minate in pus and present the condition we term empyema. 

The only argument I have to offer in presenting this paper 
is my personal, practical experience. The point I wish to bring 
out is the change, in my time and in the memory of many 
members of our profession here to-day, in the surgical treat- 
ment of these cases. The willingness with which the general 
practitioner encourages the surgeon to approach these cases 
to-day, compared with four, three or even two decades 


* Read before the American Surgical Association, June 4, 1900. 
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ago, is comparable only to the advance that has been made in 
the treatment of lesions of the appendix, the gall-bladder and 
other organs within the abdomen; yet it cannot be said that this 
change is entirely due to the aseptic surgery that has permitted 
us to invade the peritoneal cavity so boldly, for the technic of 
the two operations is very different. My early recollection of 
surgery of the chest presents a strong contrast with what we 
are now doing so fearlessly. Then, when once it was de- 
termined to evacuate fluid from the pleural sac (almost in- 
variably pus) what precautions were demanded! We had 
had it impressed upon us by such splendid men as Trousseau 
and others, as early as 1846, and again in 1864, that the 
operation for paracentesis was an exceedingly grave one, and 
should be had recourse to only “ when there is danger to life 
from immediate suffocation, or when the effusion is very 
large.” Marrote, writing at the same time, gives a clear dis- 
tinction between serofibrinous and purulent effusions and 
states, “‘ that the radical operation of incision is the only one 
in purulent effusions that is at all likely to lead to a cure,” 
and he was right, yet how very slow were our surgeons in 
following this advice. How well do I call to mind the dis- 
cussions in our societies on up to 1880, as to the manner 
of treating effusions within the chest, in reference to evacu- 
ation and the entrance of air. In my early years of practice 
[ had read Bowditch’s discussion of the subject, presented as 
early as 1852, in which he advocated aspiration, and its appli- 
cation to all thoracic effusions; later another paper, published 
by him in the American Journal of the Medical Sciences, in 
1864, in which he denies “that any ill results are likely to 
follow, or that purulent effusions cannot be effectually with- 
drawn through the capillary tubes provided for that opera- 
tion.” These were convincing contributions, yet how many 
suggestions were made at this time controverting his views! 
One very ingenious method was that of fastening about the 
cannula a portion of rubber tubing, or rubber dam, in such a 
manner that a trocar could be introduced and withdrawn 
ander water, and the operation performed in such a way as to 
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exclude the entrance of air into the chest cavity. ‘This was a 
method that was advocated with a good deal of earnestness. 
My study of Bowditch’s papers, and the experience I had 
had during the Civil War, led me to believe that these cases 
required free drainage, and that this fear on the part of the 
physician, and his unwillingness to yield to the advances of 
the surgeon’s experience, would pass away; yet how slow was 
the progress. The method of simple aspiration carried with 
it such a high mortality that aseptic surgery was hailed as a 
factor of great assistance, and incision was encouraged, but 
only with the employment of the strong carbolized spray. I 
have often seen this used, and compelled myself to make use 
of it, because of the pressure brought to bear by the attending 
physician, who wanted Listerism carried out to the utmost, 
and yet how clearly would nature demonstrate her ability to 
take care of the chest cavity if only a free opening were pro- 
vided! In 1864, Dr. Howard, of the United States Army, 
was permitted to go to the front to treat gunshot wounds of 
the lung by immediately sealing the wounds of entrance and 
exit with collodion, then applying firm compresses over the 
chest, the object being to exclude the air. I had an oppor- 
tunity of witnessing this procedure in several cases, and in 
every instance if the effusion of blood did not force the dress- 
ing the accumulation of pus would be such that the dressings 
would become saturated and nature would assert her desire 
for free drainage. At that time I considered thoughtfully the 
few remarkable cases, such as that of General Shields during 
the Mexican, and others, in which it was said a silk handker- 
chief was passed through from one opening to the other, re- 
covery following, and it seemed to me that Dr. Howard’s 
method would soon be counted a failure, which it was within 
a very short period. However, I did not make use of my 
impressions afterward, in civil practice, for the opinion of 
the general practitioner with whom I came in contact was 
opposed to any such procedure as a free opening into the 
chest, but Dr. Bowditch’s views were gaining ground and 
were hound to prevail. 
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Among the number of gunshot wounds of the chest and 
perforation of the lung treated successfully by myself during 
the Civil War, the following is most typical: 


Lieut. A. N., 66th N. Y. Vols., zt. 21 years, July 21, 1865, 
while with his company, in trying to control a riot, was struck 
by a Minie ball, which entered the cavity of the thorax between 
the sternal end of the left clavicle and the second rib, without 
fracturing either. The wound was received while advancing 
towards the person firing, who was not more than fifteen feet 
distant. This bullet passed directly through the apex of the lung, 
making its exit just above the spine of the scapula, fracturing 
the latter bone severely. He was wounded at six p.m. and I saw 
him about a half hour later. The patient was bleeding very 
freely, expectorating blood, respiration extremely difficult, pulse 
rapid and hard to count; pupils largely dilated; suffering much 
pain. I immediately gave him 14 gr. of morphine, continuing the 
same as needed, at the same time giving as much brandy as he 
could swallow—in all about six ounces during the night. Ice 
compresses were placed to anterior wound, and hard linen ones 
to posterior ex#t of ball. Two minims of tincture of aconite 
were given every two hours next day, with small pieces of ice 
in mouth to allay thirst; patient kept absolutely quiet on back; 
apparently little hemorrhage, and no blood expectorated ; no color 
in face or lips; very anxious expression; passed urine in small 
quantities and infrequently. More comfortable during second 
night, but somewhat delirious. Pulse 120-130, short and quick, 
feeling the effects of stimulus; catheter necessary to relieve blad- 
der of a large quantity of urine; no desire to move bowels; very 
restless third night, starting suddenly and saying he would die if 
something was not done for his relief. Under assuring words 
and medicine he quieted down. Complained of bed feeling hot; 
changed same, but not his shirt in which he was wounded. He 
had bled sufficiently to saturate two thick hair mattresses, and 
blood was beginning to drop to the floor. Fifth day expression 
improved somewhat, and pulse, under aconite, reduced to about 
100; respiration easier. Air passed in and out through both 
wounds when compresses were removed. Evidently a large 
branch bronchial tube had been injured. Same general treat- 
ment continued until June 28, eighth day, when aconite was dis- 
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continued. Bowels moved and patient passed urine freely in nor- 
mal manner; appetite good; partook freely of beef tea, soft 
cooked eggs, etc. Patient had been a prisoner for several months 
in rebel prison in 1864-1865, and we feared a return of the 
chronic diarrhoea he then suffered from. Free discharge com- 
menced at this time, June 28, from both wounds, at first clotted 
blood, then pus. Wound was kept clean by frequent washing 
with soap and warm water and a saturated solution of chlorinate 
of soda, also the use of a silver drainage tube posteriorly. July 
12, general condition much improved ; no secondary hemorrhages ; 
treatment continued about the same; very small amount of stimu- 
lant given. Anterior wound healed; pus still discharging from 
postertor wound; there seemed no way of measuring the quantity, 
yet it saturated a large pad and the back of his woollen shirt 
twice in twenty-four hours. Morphine in divided doses during 
the night to make him rest easily; tincture of iron continued, and 
some color in lips, but not much in face and his hands were pearly 
white. July 15, in a.m. had a decided chill, not very free per- 
spiration following; entire loss of appetite with some looseness of 
bowels; reason to fear pyzemia; gave free doses of quinine and 
stimulants. Chill did not return and in a few days he felt better. 

July 28, I removed several portions of the necrosed scapula; 
respiration good in lower lobe of left lung; lack of it, with entire 
dulness, on percussion of upper lobe. Discharge from posterior 
wound enormous, 

August 3, patient can now sit up in bed and is able to be 
moved to his home in Westchester. The journey did not seem 
to exhaust him a great deal. He did well for about a week when 
a severe attack of dysentery came on and reduced him rapidly. 
This vielded to treatment, and without further hindrance he con- 
tinued to improve, and in a month was able to leave his bed. The 
discharge of pus continued quite freely for a time but gradually 
ceased, and on October 15 the posterior wound had healed en- 
tirely. Marked depression under left clavicle and some drooping 
of left shoulder; auscultation and percussion showed little use 
of upper lobe of left lung. He began a gradual course of cxer- 
cise, continued his good diet and improved very rapidly. 

July 4, 1866, I was surprised to see what a complete recovery 
he had made. He had entire use of the lung, except a small por- 
tion of the apex, apparently just above the track of the ball. 
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There are some points of particular interest in this case: 

1. As to the great amount of blood lost, and the probable 
result had the wounds been closed in accordance with Dr. 
Howard’s method, and the blood allowed, or forced, to remain 
in the cavity of the thorax. 

2. The enormous quantity of pus discharged and in spite 
of this the ability of the patient to keep up. 

3. The entire recovery of lung after it had been so long 
out of use, or in a state of collapse. In this case there was 
marked empyema. We attempted relief from this condition 
by using a silver tube and keeping the wound in a dependent 
position, which I think was most beneficial. 

In January, 1909, I had an opportunty of examining this 
wound, at Los Angeles, Cal. The Major had been living 1 
southern California for two winters, the climate appealing to 
him as affording more comfort than that of New York. 
Scarcely a scar could be seen at the point of entrance and exit. 
He had perfect use of his arms, and Dr. Poddinger, who was 


n 
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so kind as to examine him, assured me the lung was quite 
normal in its function. 

This case in my earlier years gave me much comfort in 
the treatment of cases of empyema, traumatic or otherwise. 

As late as 1878, Powell, who was one of the best authori- 
ties at that time, in writing upon the subject of empyema said: 
‘As it is clear that we cannot empty the pleura even in recent 
cases without admitting air in place of fluid, we must adopt 
one of three methods: (1) Either to disinfect the air ad- 
mitted into the pleura, and having inserted a cannula, to close 
the wound with antiseptic dressings to be renewed with the 
same precautions every three or four days; or, (2) to make a 
double opening and introduce a drainage tube, so as to permit 
the escape of pus as rapidly as formed; or, (3) to make a 
single incision or free opening and insert a tube through which 
the pleura can be daily washed out with some disinfecting 
fluid.” Of these three methods he says the first is to be 
preferred. At this period, or about 1880, and for the next 
five years, the discussion that older physicians gave the treat- 
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ment of empyzma, either by tapping or drainage, and finally, 
much later, by resection of the ribs, was most strenuous. My 
own experience with individual and older physicians was most 
emphatic. Occasional reports of a single case, by earnest 
operators, such as Martindale, of Port Richmond, presented 
in the American Journal of the Medical Sciences, July, 1881, 
were well worth studying, and illustrated the good effect of 
through and through drainage. In the Medical News, May 
7, 1887, Dr. Strickler of Colorado Springs presents a most 
interesting paper on resection of the ribs and the treatment of 
empyema, but at this late period the old theories were in his 
mind, for here he states, “ that no disturbance was caused by 
the admission of air into the chest cavity.” 

In my own mind, the decade from 1880 to 1890 presented 
a period of time when I had worked out the treatment of 
pleuritic effusion, and it has been my guide since. Antiseptic 
surgery, by means of the carbolized spray and aspirator, was 
not practicable in the treatment of such cases, and this became 
my formula: In a diagnosis of pleuritic effusion, when the 
temperature and pulse indicated that the fluid was yet sterile 
serum, I have insisted upon a very thorough effort at medical 
treatment being made, such as the use of a thoroughly dry 
diet, local application of blisters, free evacuation of the bowels, 
outdoor exposure, and plenty of sleep, and I have seen many 
happy results, both in children and adults, the latter more 
particularly. When there is a rise in temperature, increase in 
the pulse rate, perhaps a chill, and later a marked leucocytosis, 
and the suspicion arises that pus may be present, I have always 
insisted upon a free evacuation, but I have had strange experi- 
ences occasionally. The evacuation of pus by means of the 
trocar would result in the recovery of the patient, and this 
case was held up as an illustration by many conservative 
physicians in the neighborhood as one in which even drainage 
by means of the rubber tube was not necessary. Any excuse 
was offered for non-operative intervention. This, however, 
was finally the ground of compromise: That if the trocar 
and the drainage tube did not bring about a good result within 
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a reasonable time, I was not willing to yield any further to 
the conservatism of the good and respected family physician. 
If, however, the fluid remains sterile I believe a small per- 
centage of these cases will recover by judicious, repeated use 
of the aspirator, but when once pus is discovered the use of 
the trocar and introduction of the rubber drainage tube is 
admissible, having the opening as low down as possible, and 
keeping the tube within the pus cavity. This treatment in 
cases under twenty-one years of age gives a very large per- 
centage of recoveries. Failing, however, at this time in life, 
and particularly after the age of twenty-five, in this line of 
treatment, then resection of one, two, three, or four ribs, two 
to five inches, becomes necessary. 

I have a record of a number of cases of pleurisy associated 
with malignant conditions not only of the lung but of growths 
elsewhere, in which the patient suffered from the associated 
attacks of pleurisy, and where I have seen marked relief from 
simple aspiration, going no further in other cases than to 
introduce the rubber drainage tube. 

Cases of double empyema have, in my practice, been very 
rare. Much has been said regarding: the danger of syncope 
and death, in the evacuation of pus, in all cases, either double 
or single, but the only fatal case I have encountered was that 
of a boy four years of age, who was suffering from double 
empyema, who had little breathing space left, and was very 
nervous and frightened at the thought of having anything 
done. Local anesthesia was attempted, but his struggles were 
so great we were finally forced to give him a general anes- 
thetic, and just as I was puncturing the right chest the little 
fellow collapsed and expired. It has been my custom to 
evacuate the chest with great care, always insisting upon 
the horizontal position of the patient, and I have seldom seen 
a case of syncope. This case was a sad one in many ways 
and not infrequently quoted by friends when a similar line of 
procedure was suggested. 

The use of the rubber drainage tube as the sole dependence 
in the treatment of cases of empyema, especially in adults, 
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cannot be considered as a successful method. In children it 
is likely to produce more serious deformity, and adults, if they 
do not recover at once, undergo a prolonged illness. Unless 
the patient’s surroundings are especially good, and the 
previous family history above all possible suspicion, I have 
noticed that tuberculosis, in many instances, presents as the 
final condition. 

It is interesting to note how the cavity of the pleura is 
disturbed and the distressing cough and irritable conditions 
that present when the loss of the drainage tube takes place. 
I have been called to see these cases and have noticed the great 
disturbances that presented in a train of symptoms having a 
most depressing, unpleasant effect upon the patient and 
friends, but I have not yet met with a case in which a foreign 
substance eluded resection, an accident that ought not to 
occur. 

That empyema has claimed many methods and a great 
variety of operations for its relief cannot be denied, but like 
many surgical questions the solution has been delayed through 
the tenacity with which the family physician would, in former 
days, adhere to milder surgical procedures; this, however, is 
finally passing away. Their views were greatly to be re- 
spected and their arguments for a conservative line of treat- 
ment of these cases met with some success, but I am convinced, 
and feel able to assert that there can be no longer any doubt 
that the sooner a case of empyema is relieved (that in a num- 
ber of cases resection of the rib is really necessary), and that 
this line of treatment must prevail to a greater degree in the 
future than in the past. 

In the washing out of the cavity, after resection, and when 
employing simple drainage by means of the rubber drainage 
tube, I have had my attention called to the unpleasant effect 
of the use of peroxide of hydrogen. This is to be expected, 
and long since I have counselled against this antiseptic, employ- 
ing much milder preparations which do not give the patient 
so much distress. 


I have observed with much interest the cases that have 
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come to me, and in which I have been called in consultation, 
where the patient had a rapid change from the formation of 
serous effusion into that of pus, and the general infection of 
the system, as illustrated by the following case: 


M. R. ext. four years; history of tuberculosis on maternal 
and paternal sides. Case came under observation July 3, 1908. 

Previous history : Supposed to have had enteric fever when an 
infant; a year ago suffered from quite a severe attack of whoop- 
ing cough; ten weeks ago had an attack of measles, later followed 
by pneumonia. In the early part of the attack of measles patient 
had otitis media of right ear, and which soon discharged quite 
freely. About this time left knee began to swell, and a week 
later swelling of the right shoulder. At the end of five weeks 
drainage tube was introduced and pus drained from bursa of left 
knee and abscess about right shoulder. Two weeks later em- 
pyema presented and trocar used, with introduction of rubber 
drainage tube in right pleural cavity. Knee and shoulder im- 
proved but drainage from side not satisfactory. July 3, 1908, 
two ribs were thoroughly resected and an abscess containing about 
500 cc. of purulent fluid escaped. Drainage continued very 
profuse. From this time on patient improved rapidly and has 
made a splendid recovery. 


That repeated cases of pneumonia often deceive the 
general practitioner, regarding the complication of empyema, 
and as to the possibility of tuberculosis being present, is, in 
my mind, a fact. 

I have sometimes witnessed a very earnest discussion, on 
consultation, as to whether the case was one of simple plastic 
pleurisy, one of chronic consolidation, or one of true empyema, 
and I have no doubt in my mind that there are many cases of 
pneumonia associated with pleurisy in which an unexpected 
condition of empyema creeps in and is present without being 
recognized as promptly as it should by the family physician. 
The following case, one of many, is of some value in illustrat- 
ing this point: 

J. W., xt. 45 years, farmer by occupation. May 8, 1908, 
suffered from pain in right side, and in June had an attack of 
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pneumonia, same side. This was followed by attacks of coughing 
and pain on inspiration. Cough paroxysmal, which had per- 
sisted since onset, usually occurring during morning hours, at 
which time patient expectorated freely, coughing up profuse 
secretion, described as resembling oyster juice, with sweetish 
taste, but free from odor. At times he had expectorated a quart 
of this material, and not infrequently a pint or more. During 
attacks pain was present on right side of chest. Had lost in 
weight and strength. No history of night sweats; otherwise 
history negative. There was much discussion as to the case 
being one of tuberculosis or consolidation from pneumonia, pos- 
sibly plastic pleurisy, but with no admission as to empyema being 
present. Blood count did not show a leucocytosis above 6250. 
Frequent examination of sputum showed an enormous number of 
pus cells, but no tuberculosis. 

May 14, 1908, I believed the patient was suffering from em- 
pyema, and did a thorough resection of the fifth and sixth ribs, 
opening into a large abscess cavity with an adhesion to the fourth 
and fifth ribs and to the pleura that acted, as the lung had con- 
tracted, to give it the appearance of an hour-glass contraction. 
These adhesions were loosened and revealed a free opening into 
a large bronchus, also marked necrosis of the ribs. This cavity 
was well packed with three large tampons of sterile gauze and 
around a large rubber drainage tube. The patient made an unin 
terrupted recovery, cough abating at once, expectoration ceased, 
he gained rapidly in flesh and has made a good recovery, with the 
exception of a slight sinus, about two or three inches in depth 
which remained when he was last examined, April 1, 1909. The 
lung had returned to its normal condition regarding function. It 
is very impressive to note how cases of empyema will go on, the 
patients remaining invalids, and treated for one condition and an- 
other, but when at last reached are not unlike those of neglected 
appendicitis. 


For some time I have discouraged the use of iodoform 
gauze as a dressing, and for treatment of the large cavity that 
remains after resection of the ribs I make use of either 
vermiform or just plain sterilized gauze. I believe it is well to 
pack the cavity somewhat firmly at first, so that the lung is 
not embarrassed by the lack of support, the patient is made 
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more comfortable, and then, at the end of forty-eight hours 
removed and packed much more lightly. 

The use of the hypodermic syringe as a means of diagnosis 
is of vast help; the use of the aspirator in evacuating a chest 
that contains aseptic fluids is to be commended, and the use 
of the instrument can be repeated a number of times, but 
great care should be exercised in the laboratory examination 
of the fluid withdrawn, the least indication of pus that presents 
being a warning for the abandonment of this method. 

I have been greatly impressed with the reports coming 
from the laboratory regarding the mixed infection that pre- 
sents in cases of empyema, and how very seldom the bacillt 
of tuberculosis are found. 

I have also been very much impressed regarding the length 
of time that pus has existed, or where the condition of 
empyema has been present, in the cases that have come under 
my observation, and of which the following are but illustra- 
tions of others: 


G. F. C., xt. thirty-nine years, salesman by occupation, came 
under observation November 7, 1904. Patient had had diseases 
of childhood, during which time he was supposed to have had 
pleurisy. 

Present illness: Four years ago was ill for three days with a 
diagnosis of pleurisy of right side. Recovered and apparently 
well for two years when an abscess presented to the right of right 
nipple, which was lanced, discharged quite freely, healed for some 
time, formed again later and discharged for six months. Then 
another abscess formed nearer nipple which was also lanced. 
This has been discharging ever since, and particularly profuse for 
past four weeks. Patient’s weight has remained about the same. 
This abscess was very annoying in getting about to his business. 

I advised resection of ribs, which was done November 8, 1904, 
resecting about four inches in length of fifth, sixth and seventh 
ribs, when an abscess was opened into, connecting with the sinus, 
abscess extending from apex of the lung to the diaphragm and 
having a capacity of about thirty fluid ounces. Lung completely 
walled off, and surface of the pleural cavity lined with a thick 
calcareous coating. The latter was dissected out as much as pos 
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sible and cavity then packed with plain gauze around a large rub- 
ber drainage tube. Gauze gradually removed and drainage tube 
relied upon, through which irrigation was kept up, patient making 
a good recovery. January 6, and March 12, 1905, family phys- 
ician, as well as patient, reported a steady improvement. Again 
in the spring of 1906 report came that he was doing well but a 
short sinus persisted. Lung had expanded well. 


I have been interested in noting the phosphatic deposits 
that are found in long-standing cases of infection of the 
pleura, and I believe that better results come from attempting 
to dissect out, as carefully as possible, that portion of the 
thickened pleura which can be reached. 

Cases of empyema or multiple abscess, particularly in 
children, are the ones to watch with prompt care, and we 
should not fail to make our operations thorough. I fear that 
at times we fail, perhaps, in giving full relief, as the following 
case illustrates: 


M. H., zt. six years, came under observation February 12, 
1904. Principal symptom that of a persistent cough and p.m. 
temperature. Family history negative. Whooping cough at the 
age of three years, followed by measles in the winter of Igot. 
This followed in turn by what was believed to be bronchitis which 
left her with a cough resisting all treatment and which has per- 
sisted ever since. May, 1903, had bronchial pneumonia, recov- 
ered and apparently well except for the cough. About four wecks 
ago child’s temperature would rise at three P.M. to 102-103. 
This would persist until seven P.M., when it would grad- 
ually abate. Has been greatly weakened by a persistent diar- 
thea. Appetite not good. In coughing raises nothing but white, 
mucus-like substance; no tubercular bacilli present on examina- 
tion. About this time an abscess formed in right side of chest 
and discharged quite freely. There was much dulness on per- 
cussion, with zones of respiratory murmur. The case believed 
to be one of empyema unrelieved by the sinus, and an operation 
advised. Sixth and seventh ribs resected, one and one-half to 
two inches in length, and abscess cavity opened into just above the 
termination of the old sinus. Quite an amount of pus escaped 
and cavity packed with iodoform gauze. Operation fifteen min- 
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utes, under chloroform. Bacteriological examination at the Ben- 
der Laboratory showed cocci and bacilli, and cultures showed 
diplococcus pneumonia. Patient improved somewhat at first, was 
much more comfortable, but temperature gradually increased, 
reaching 107.6°, then declined to 105° when she died somewhat 
unexpectedly. No autopsy. I believe this patient was suffering 
from multiple abscesses and entire relief was not afforded. 


The next case is somewhat in contrast: 


I. E., zt. six years, came under observation January 9g, 1905. 
September 21, 1904, had suffered pain in chest, vomiting, fever, 
loss of appetite and severe cold. Child treated for typhoid fever 
for five weeks. Previous history had always been good. Now 
another physician called who diagnosed empyema. Patient was 
sent to a local hospital, where two incisions were made in side, 
but with negative results. January 9, 1905, patient was brought 
to the Albany Hospital and resection of ribs determined upon, 
believing the child was suffering from empyema. Thorough 
resection of fifth rib done and cavity opened into very promptly. 
In introducing fingers two or three cavities were distinctly located 
and opened, Gauze tampon used for drainage for some few days, 
then rubber drainage tube, and irrigation. Respiration had been 
rapid but gradually dropped to twenty-four. Temperature for 
first few days between 100° and 100.5°, then gradually came down 
to about normal. This patient made a good recovery. 


As a contrast to the first case of gunshot wound reported 
in this paper the following is somewhat interesting : 


P. S., Hungarian, et. 27, during a quarrel on the night of 
November 2, 1908, was shot in the right side and fourth rib 
severely fractured. He was brought to the hospital at once, and 
the same day my son, Dr. Edgar, opened the wound freely, re- 
moved a good portion of the rib, recovered the bullet, found 
pleura quite badly lacerated, some considerable hemorrhage, and 
wound packed with plain gauze around rubber drainage tube. 
Patient somewhat uncomfortable a few days after the operation; 
some difficulty in breathing; temperature at one time 103°, some 
purulent discharge, but all these conditions abated gradually and 
patient made a good recovery. 
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In the study of cases that have come to me, and in some 
of my own, I have been somewhat disconcerted by having 
them go on nicely after thorough resection of the ribs, but 
finally ending in a sinus that was exceedingly troublesome 
and difficult to close. For instance, Mr. D. gives a good 
representation of this condition, and upon this point I trust 
we may hear some discussion: 


M. M. D., zxtat 34, agent by occupation, had typhoid pneu- 
monia ten years ago, followed by empyema. An abscess followed 
later and for eight years sinus in right side had persisted. He 
had kept this sinus open, which led from pleural cavity, and dis- 
charge very slight. April 24, 1907, patient very anxious for per- 
manent relief, condition incapacitating him for work and he 
wanted to get well. General condition otherwise very good. 
He entered the Albany Hospital and resection to the extent of 
three inches was done in sixth, seventh and eighth ribs, in axillary 
line, right side, and quite an extensive abscess cavity was opened 
into. Patient went on to complete recovery, gained in flesh, 
returned to his work, and able to do as much as ever, but De- 
cember, 1908, there was yet a sinus about four or five inches in 
length which would hold about one-half ounce, which would not 
heal under any form of treatment followed out. 


In the chronic state of these sinuses I would be very glad 
to hear from any of our associates who have had an experi- 
ence in the use of paraffin in the treatment of these cases. 

In the treatment of sinuses I am quite sure that the drain- 
age tube or method of drainage is somewhat responsible, that 
at times the packing is too earnest and the tube is left in too 
long, not granting sufficient opportunity for the expansion of 
the lung. Where the lung does expand rapidly a sinus is not 
so likely to form. This is one point I believe in favor of an 
early operation, therefore, I use it as an argument with the 
family physician to avoid delay in these cases. 

In the study of my cases of empyema I have been greatly 
impressed to note what a large proportion occur on the right 
side, 
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As remarked, it is most impressive to note the duration of 
the history of cases of empyema and their association with 
what might be termed a tubercular predisposition. 


J. W. B., xt. 39, a bottler by occupation, came under obser- 
vation May 18, 1903. One sister had died of tuberculosis. Spu- 
tum thoroughly examined and negative of tuberculosis. Blood 
examination: Leucocytosis 8000, and many polynuclear leuco- 
cytes present. Patient gave a history of cough and expectoration 
of blood for fifteen years. Four years ago had a distinct pleurisy 
in left side, since which time noticed respiration had been diffi- 
cult and somewhat rapid. November, 1902, contracted a severe 
cold and since then unable to work. His family physician made 
the diagnosis of empyema and did two aspirations, but with 
little benefit. May, 1903, an abscess was opened between eighth 
and ninth ribs, under ethel chloride, and a large amount of pus 
evacuated. On May 19 another incision was made with a some- 
what similar result, but his symptoms did not improve, tempera- 
ture not lessened, and he was advised to enter the Albany Hos- 
pital. May 27 I did a thorough operation and found a sinus 
that extended to the intercostal space between the eighth and 
ninth ribs, which was carefully dissected out, and which had 
communicated with the pleural cavity. Seventh and eighth ribs 
resected to the extent of nearly four inches, this opening into 
a large abscess cavity from which a pint of pus was evacuated. 
A large rubber drainage tube inserted and packed about with 
iodoform gauze. Gauze removed at the end of forty-eight hours 
and abscess cavity irrigated with boric acid solution, a drachm 
to the pint. After this operation his temperature became normal, 
cough ceased, appetite returned, general functions of the body 
became normal, and patient left the hospital at the end of the third 
week, improving in every respect and ultimately making a good 
recovery. I regret to say the hospital record fails to note and 
report on examination of sputum, on his discharge, for tuber- 
culosis. His clinical history and appearance was that of tubercular 
trouble. 


In a number of my operations forthe relief of empyema 
I have seen good results following the bottle method of 
exercising the lung to produce expansion. 
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Summary.—t. That the hypodermic syringe, with a long 
needle, is of value for exploratory purposes. 

2. That the repeated use of the aspirator is not to be con- 
demned so long as the fluid remains sterile, and its use is the 
preferable method of treatment in malignant cases. 

3. That the use of the trocar and drainage tube is advisable 
after it is shown that the aspirator is no longer affording 
benefit. 


4. That resection of the ribs is absolutely necessary when 
no improvement takes place with the ordinary drainage tube. 

5. The latter operation to be done early, in order to protect 
the lung from unnecessary pressure and to relieve the ad- 
hesions that, in the young, become so detrimental in causing 
spinal curvature. 




















CGESOPHAGOGASTROSTOMY AFTER INTRATHO- 
RACIC RESECTION OF THE C2SOPHAGUS.* 


BY WILLY MEYER, MD., 
OF NEW YORK, 

ToMpial; Adeadiog Sorgen te tne Gorm oapitat; Comming Sor 

geon to the New ania = ee” Hospital, and New 

SINCE the last portion of the body, the thoracic cavity, has 
been definitely opened to surgery as a result of the intro- 
duction of the principle of operating under differential air 
pressure, the treatment of the diseases of the organs situated 
within the chest as well as the diseases of the chest wall itself, 
has, of course, become greatly facilitated. 

Next to pleura, lungs and heart, it is the cesophagus that 
now can be safely attacked by the surgeon also in its thoracic 
portion. While access to the other organs named has been 
had before the advent of operations under differential pressure, 
there is great risk connected with such operations in view of 
the always threatening pneumothorax. Still there was at 
least a possibility of doing the work. It has been different 
with the cesophagus in its thoracic portion. This has always 
been a noli me tangere, at least as far as a direct route through 
the thoracic wall was concerned, and this owing to the fact that 
as soon as the cesophagus is lifted out of its bed both pleural 
cavities are liable to be opened. Thanks to the work of Sauer- 
bruch and Brauer we now have access also to the cesophagus 
by the straight, direct route, with the same safety with which 
we approach the intra-abdominal organs. 

Of the various diseases of the cesophagus it is principally 
cancer—this up-to-date inevitably fatal disease of the cesopha- 
gus—which has now been placed within the focus of surgical 
interest and attack. So far every single patient with malig- 
nant stricture has had to die of the disease. When such a case 


* Read before the American Surgical Association, June 4, 1909. 
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came under our care, we usually took the family into our confi- 
dence, stating the helplessness of operative surgery in this 
particular affliction and admitting that the patient was abso- 
lutely doomed. The latter usually was told for humane 
reasons that a stricture existed between mouth and stomach, 
for which a gastric fistula would have to be established, to 
prevent death from starvation, and that, by feeding through 
the tube and giving rest to the diseased part of the cesophagus 
for a time, the constriction would probably yield within a few 
months. And when the “few months” had passed, the 
patient also was usually ready to pass away. Others cou- 
demned all operative treatment in these cases and kept the 
passage to the stomach patent with the help of bougies regu- 
larly introduced as long as this was possible, soothing the 
patient with hopes that could, of course, never be realized: 
And all this in dealing with a carcinoma, that may well be 
pronounced the most benign of all of them, one that has little 
tendency to produce early metastases, and affects the glands 
only when the border lines of the cesophagus itself have been 
transgressed by the disease. I say, all this with a carcinoma 
the presence of which, even in its early stages, can be diagnose: 
without much difficuity. 

It was but natural that with the introduction of differential 
pressure operations five years ago great hopes were at once 
entertained as to our being able to take up at last the cudgels 
also against this disease and to combat it successfully. 

While it may be disappointing that so far, out of about 
twenty patients operated upon for cancer of the cesophagus, 
by six different European surgeons, not one has recovered, it 
is to be regretted that such a small number of failures should 
have induced Sauerbruch to say in his latest publication on this 
subject, which appeared only two months ago (Deutsche 
Zeitschr. f. Chir., vol. xeviti 2 and 3, March, 1909), that his 
hopes of obtaining success in operating for oesophageal carci- 
noma are greatly reduced and that the indications for operative 
interference must be drawn extremely narrow. 

The cause of the unsatisfactory results has been: First the 
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great advance the disease had already made in most of the 
cases cited by him when they came under the knife; Secondly, 
the extreme sensitiveness of the pleura and especially of the 
loose connective tissue of the posterior mediastinum to the 
highly infectious mucous secretions of the cesophagus, and that 
in spite of the most rigid asepsis; Thirdly, the absence of a 
pleural cover to the lower third of the cesophagus; Fourthly, 
the lack of a safe method of operation. 

Still, it seems to me that the only way to make progress in 
the direction of combating cesophageal cancer, is to go right 
on, regardless of past failures, endeavoring to improve our 
methods and to try to overcome the many obstacles; to en- 
courage, rather than to discourage the profession as well as 
the laity to have an exploratory thoracotomy made in every 
instance, where the suspicion of the presence of an cesophageal 
carcinoma has arisen. ‘That is the time when the attempt 
should be made to save the patient. Without operation the 
patient is absolutely lost ; with it he has at least a chance. 

Of course, if a major operation is refused, after explora- 
tory thoracotomy has revealed a suspected carcinoma, thie 
wound must be closed and the patient left to his fate. With 
the help of a gastric fistula his life may perhaps be prolonged, 
but his only chance of a cure has been irreparably and irre- 
vocably lost. Here, as well as with cancer elsewhere, early 
diagnosis to be followed up with prompt and proper surgical 
intervention, is the all important point. 

It is certainly true that personally, I cannot so far point to 
a single case of cesophagogastrostomy performed on the 
human subject. I have done but one exploratory thoracotomy 
for cancer of the cesophagus on a human, and my opinion 
may, therefore, not be of much weight when compared with 
that of our more experienced European colleagues. My de- 
ductions are made from the history of the operative treatment 
of cancer of the stomach. Did we not there too have difficul- 
ties to overcome, which in the beginning looked almost insur- 
mountable? Did the first twenty mishaps in that field discour- 
age us from continuing our efforts to obtain better results? 
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Think of the great mortality observed during the first years 
of gastrectomy for carcinoma and the greatly improved re- 
sults obtained to-day. Surely, deductions based on but five 
years’ work in attacking cesophageal carcinoma, the most 
difficult task in all surgery, can have no claim to being consid- 
ered conclusive. Even should the first 50 or 100 or 200 cases 
operated upon for cancer of the cesophagus die, may be the 
51st, IOIst or 20Ist will live. They are lost anyway, and 
what a terrible death most of them do die! 

When I commenced my research work in intrathoracic 
surgery on dogs at the Rockefeller Institute of New York 
City, in the middle of November, 1908, one of my aims was 
the finding of a method of cesophagogastrostomy after resec- 
tion of the cesophagus, that would answer the requirements of 
everyday practical surgery, a method, which should come 
nearest to excluding the possibility of infection following the 
dividing of the cesophagus, insure a reliable approximation, 
avoid leakage after the approximation has been made and 
maintain the necessary patency of the canal. 

I hope I have found a method which comes up to most, 
if not all of these requirements. In working it out, the lead- 
ing idea has been to avoid penetrating the wall of the proximal 
stump of the cesophagus laterally. Only in this way is the sur- 
geon able to prevent exit even of a drop of the highly infec- 
tious contents of the cesophagus above the stricture. There is 
no other way of accomplishing that than to implant the tem- 
porarily tied proximal stump of the cesophagus into the 
stomach. 

In my work at the Rockefeller Institute I was assisted by 
Dr. Martin Rehling, my adjunct attending surgeon at the 
German Hospital. I gladly take also this opportunity of ex- 
pressing to him my sincere thanks for his most faithful and 
able help and the many excellent suggestions he made in the 
course of our work. No less am I[ indebted to Dr. Edward 
Adams, formerly of the house staff of the German Hospital, 
now instructor in surgery at the New York Post-Graduate 
Medical School and Hospital, who, with an attendant, reg- 
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ularly conducted the general anesthesia in my operations. 
Further members of the crew required for the work were, a 
nurse to hand instruments, sponges and dressings, and a man 
whose only business it was to attend to the setting of the 
valves and to the proper regulation of the differential pressure. 

Before describing my operative method as I have evolved 
it in the course of my experimental work during the last six 
months, it would seem proper to say a few words on the 
apparatus used. 

The portable chamber which Dr. Sauerbruch courteously 
left here for my use last summer, after he had shown it before 
the surgical section of the American Medical Association at 
its Chicago meeting in June, permits of work under positive 
as well as negative pressure. For operations under partial 
vacuum, everything required for an operation had, of course, 
to be taken inside of the cabinet before its door was closed; 
and, once the vacuum established, the door could not be 
opened again. Communication with the outside world was 
then cut off. Under this arrangement the anzsthetizer sat 
outside of the box. The chamber was so small, that with sur- 
geon and assistant placed inside, it was impossible to maintain 
proper asepsis. Consequently I reversed the order of things, 
put the narcotizer inside of the chamber under increased pres- 
sure and doing my work outside of it under atmospheric 
pressure. 

During all this time I proceeded with the getting up of a 
different kind of apparatus. 

It was built for me under my direction and guidance by 
my brother Julius Meyer, an engineer by profession. The 
first completed specimen thereof was brought into the Rocke- 
feller Institute on January 8, 1909. This new apparatus, a 
“ Positive Differential Pressure Chamber,” has a great many 
advantages over all other similar apparatus so far known. It 
will be fully described in a separate article. 

I have used the apparatus for the last four months to my 
entire satisfaction. 

An improved chamber of this kind, arranged with an air- 
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lock for the admission or exit of one of the two narcotizers 
in the course of the work, with the necessary machinery 
mounted on a small cart (power truck), was placed in the 
German Hospital early in March and has meanwhile been 
successfully tested there in a number of operations on human 
beings. 

Next I had constructed a chamber in which it is possible 
to operate either under positive or under negative differential 
pressure, or under a combination of the two, and which, 
further, allows the changing from one pressure to the other in 
the course of one and the same operation, a thing unattainable 
with any one of the preceding apparatus. Formerly an oper- 
ation had to be finished under the same kind of pressure under 
which it had been commenced. 

Of this universal differential pressure chamber the afore- 
mentioned “ positive differential pressure chamber’ forms a 
part. 

The universal chamber was completed in April and in- 
stalled for me at the Rockefeller Institute by my brother at 
the end of that month. I have used it since May 7th and have 
been very much pleased with its smooth working. With the 
aid of this apparatus I will attempt to establish, whether there 
are indications for the use of negative or positive or a mixed 
pressure in the case of the diseased human being. The sur- 
geon with his assistants and attendants remains therein in the 
same place, no matter which kind of pressure be used. 

A detailed description also of this apparatus will soon 
appear in another article. 

After this conversion into the developing of improved 
tools I will now proceed with the description of the ‘work 
performed with the same. 

When resecting the cesophagus, we must be mindful of the 
fact that this tube cannot be stretched for the purpose of 
approximating the two ends. The stomach must, therefore. 
be brought up into the thorax for anastomosis to the proximal 
portion of the cesophagus, while the distal end is closed and 
dropped back. 
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In operating for cancer of the cesophagus, two ways are 
open to the surgeon: 

1. Gaining blunt entrance into the abdominal cavity next 
to the cardia; transposition of the stomach into the thorax; 
closure of the rent in the diaphragm by stitching it on to the 
stomach ; resection of the diseased portion of the cesophagus; 
cesophagogastrostomy. 

2. Resection of the diseased portion of the cesophagus; 
closure of both ends; gastrostomy for permanent feeding. 

This method is indicated in cases in which the carcinoma 
has invaded the upper portion of the intrathoracic part of the 
cesophagus (behind the aortic arch, for instance). Usually the 
stomach will not be found sufficiently large, to be pulled up 
to this place. 

Further experience is necessary to find out whether the 
operative closure of the upper portion of the cesophagus is 
as well borne. It may be shown that preference should be 
given to the establishment of an cesophageal fistula in an inter- 
costal space. Still more preferable seems, to pull up a coil 
of the upper portion of the jejunum into the thorax, and per- 
form cesophagojejunostomy, thus overcoming the annoyance 
of a permanent gastric fistula. 

It is wise to start operation No. 1 with pulling up the 
stomach above the diaphragm. The amount of its yielding 
must guide the surgeon in his decision as to which of the two 
methods had better be employed. Of course, the first is the 
operation of choice. 

The necessity of establishing a permanent gastric fistula 
for the remainder of the patient’s life should not discourage 
the operator. The writer has a young man of 18 under obser- 
vation, who was operated upon when a boy five years of age, 
for an impermeable cicatricial stricture of the cesophagus. 
The boy has since then, t.e. for a period of 13 years, been 
fed through the gastric fistula that had to be established, and 
has nevertheless grown up to be a fine strong man.* 





* Cf. Medical News, October 29, 1904, and ANNALS oF SURGERY, vol. 
xlix, p. 260, 1909. 
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The various steps of the operation as carried out and 
recommended by the writer to-day are as follows: 


1. Incision best in the eighth intercostal space,* in order to be able 
to easily approach the cardia and determine whether the stomach can be 
properly pulled into the thoracic cavity. Rib spread or put in place. 
(Fig. 1.) 

Of course, before this, the seat of the disease which had previously 
been located with the help of the bougie, X-rays (bismuth), and cesopha- 
goscope is investigated by direct palpation. 

2. Lung pushed upward and inward by gauze tampons, and cesophagus, 
with nervi vagi and aorta running along its side, come into view (Fig. 2). 

3. The cesophagus is raised from its bed. The surgeon’s left fore- 
finger surrounds the cesophagus; nervi vagi stripped off. In doing this 
the opposite thoracic cavity is frequently opened. No harm results there- 
from when working under differential pressure (Fig. 3).7 

4. CEsophagus with cardia is pulled up by the left hand, thus putting 
diaphragm on the stretch. An anatomical forceps is pushed parallel with 
and to the right of the csophagus into the abdominal cavity (Fig. 4). 

5. By flexing second phalanx of thumb, which rests on the cardia, 
the stomach wall is rolled upward, grasped with anatomical forceps and 
then pulled into the thoracic cavity by hand (Fig. 5). 

6. The rent in the diaphragm is grasped with a number of tenaculum 
forceps, care being taken to catch below the diaphragmatic peritoneum. 
This point is of very great importance, as only by including this part of 
the peritoneum a rapid and thorough agglutination between stomach and 
diaphragm can be expected (Fig. 6). 

7. Diaphragm stitched to stomach with the help of silk sutures, the 
assistant pulling on the forceps and the operator introducing his left 


*In dogs the incision in the seventh intercostal space suffices to 
enable one to do the work including the resection of the cesophagus and 
the subsequent cesophagogastrostomy, provided only a short piece (not 
longer than an inch) of the cesophageal tube is excised. If a larger piece 
is removed, the work with needle and thread becomes unsafe, if not 
impossible, and a second intercostal incision a little higher up, say in the 
fifth or sixth intercostal space, will be required. Dogs stand this double 
incision very nicely. With the greater length of the human thorax this 
double incision also seems practical, if the surgeon does not prefer a flap 
formation or the removal of a number of ribs. The preliminary opera- 
tion on the chest wall will have to be adapted to the individual case. In 
order not to have the two incisions too close together, I selected the 
incision in the eighth interspace instead of in the seventh, which latter 
has so far been preferred by other operators. 

t The wearing of cotton gloves greatly facilitates intrathoracic work. 
These gloves always give one a firm hold on the organs, which are rather 
slippery to the bare hand, still more so, of course, when the hands are 
covered with rubber gloves. I have used cotton gloves in aseptic intra- 
thoracic operations right from the start and should not like to do without 
them. 
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Intercostal incision in eighth interspace Rib spreader in place; to the left, in- 
flated lung as it presents itself under differential pressure; diaphragm to the right 
descending aorta and ribs in the background. 





Lung pushed aside by gauze tampon; cesophagus showing in depth of wound, partly 
covered by pleura; nervi vagi on either side. 








(Esophagus raised, surgeon’s forefinger surrounding it. Nervi vagi stripped off. 





(Esophagus, with entrance to stomach, plus diaphragm pulled upward by left 


hand; anatomical forceps bluntly entering abdominal cavity to left of cardia. 
ceps in reality inclined more obliquely.) 


(For- 
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Silk sutures through diaphragm and wall of stomach. 





Surgeon’s left forefinger 


emerging from abdominal cavity with tip of needle. 





Forefinger surrounding cesophagus; circular incision of muscular coat to form cuff. 
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Diaphragmatic rent closed and sutures cut short; narrow tampon below 
esophagus; tampon covering stomach not shown. Cuff turned back; inner coat of 
esophagus tied and burnt off with Paquelin cautery, clamp closing proximal side of 
I sophagus 








irface of proximal end of cesophagus. 
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Distal cesophageal stump dropped back, covered with tampon; large curved 
clamp gently compresses stomach above diaphragm (not shown): second intercostal 
incision in fifth interspace; upper portion of cesophagus 1 with rapidly absorbable 
catgut ligature; second clamp distally from it; scissors dividing oesophagus. 






Fic. 12. 








Stump of divided cesophagus drawn up by means of two forceps; wall of stom- 
ach stitched to posterior wall of oesophagus by means of silk sutures, which grasp mus- 
4 cularis only; the two farthest sutures, to right and left, clamped to serve as guides 

later on. 











Fic. 13. 











ee Te 


yi 


Ellipsoid-shaped excision of seromuscu ll coat of stomach in a horizontal direc- 





tion, about three- -quarters in front of the sutures, showing in depth mucous mem- 
brane of stomach not yet divided; the two long lateral sutures shown in Figure 12 
’ 
omitted in tl us illustration. Upper lip of stomach wound Cz — with three sutures, 
not yet ties initing seromuscular coat of stomach with mt ularis of cesophagus. 
Fic. 14. 





Lower lip of stomach wound and anterior wall of ce soph agus Caught by long silk 
sutures, matied. the middle portion of each suture and its two endsc aught by an ar- 
tery clamp 











Anterior sutures separated; lower end of cesophagus caught with curved forceps for in- 
troduction into stomach. 





lmplantation perfected, closing anterior sutures. 


Forceps withdrawn when tying 
middle suture. 














Forceps removed; first row of anterior sutures tied. Second row in progress, to cover 


front row by drawing a fold of the stomach up to anterior wall of cesophagus 


Fic. 18 
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Tampons removed; cesophagus in its normal position, next to spinal column; 
lower border of pleura, caught with two forceps, stitched onto stomach; anastomosis, 
seen through pleura, within posterior mediastinum. 

















Placing pericostal sil 





Fic. 1g. 


k sutures, avoiding intercostal arteries; left forefinger of 


surgeon raising lower intercostal space preparatory to introduction of needle at upper 
border of next rib below. 


FIG. 20. 








Pericostal sutures tied; first continuous catgut suture in place, uniting divided mus 


cles and fascie; second suture under way. 








Fic. 21. 
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Skin wound closed with inter i 
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ing catgut suture. Wound in eigh 
shown. 


rupted retention sutures and continuous i 
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forefinger into the abdominal cavity, receiving with the tip of his finger 
the tip of the needle. By thus guiding the tip of the needle he will be 
sure that no other tissue comes within the grasp of the needle (Fig. 7). 
Each suture, after having passed through diaphragm and gastric wall, is 
closed at once, its ends being left long and secured by forceps. Special 
care must be taken to do this work thoroughly. No space should remain, 
through which an abdominal organ might slip. If the distance between 
two sutures seems too long, additional, more superficial, intermittent 
sutures have to be placéd. Every surgeon who has worked on dogs has 
a number of diaphragmatic hernie to record that were found later on 
and frequently were the cause of death. 

8. Diaphragmatic sutures cut short; tampon placed on intrathoracic 
portion of stomach; with surgeon’s forefinger again surrounding cesopha- 
gus, a circular incision is made with the knife down to the fascial part 
of the tube (Fig. 8). 

g. The muscular coat is pushed back and the inner layer (fascia plus 
mucosa), surrounded by a silk ligature, placed as tightly as possible and 
the cesophagus divided between this ligature and a clamp with Paquelin’s 
cautery (Fig. 9). 

10. The muscular coat is pulled over the divided end of the cesopha- 
gus by means of silk sutures (Fig. 10). If the muscular coat appears 
thick, a curved needle introduced parallel with the longitudinal axis of 
the cesophagus may be used; of course, it must not pierce the lumen. If 
the muscular layer be thin, a straight needle may be pushed at right 
angles to the longitudinal axis from right to left anteriorly and pos- 
teriorly, thus forming a mattress suture, for closure. 

11. These sutures are tied, and the stump is dropped back, and a gauze 
tampon placed on top. The intrathoracic part of the stomach is raised, 
gently milking downward, and a curved long forceps with blades pro- 
tected by rubber tubing, as used for gastro-enterostomy, is placed trans- 
versely around the stomach close to the diaphragm. Second intercostal 
incision in fifth interspace; cesophagus ligated with rapidly absorbable 
catgut (Levene),* making a single knot on either side, then securing the 
ends with a clamp; or making an ordinary double knot on one side only, 
with ends cut short,f a clamp placed distally;$ division with scissors 
(Fig. 11). The cut end of the cesophagus is immediately mopped with 
lysol solution. 

12. The stump of the divided cesophagus is drawn up by means of 
two forceps, with narrow tip and without mouse-teeth, best placed before 


* This catgut has been kindly prepared for me by Dr. Th. A. Levene 
of the Rockefeller Institute. It is boiled for five minutes in a solution 
consisting of 5 per cent. soap (potassium soap preferred) and 95 per cent 
alcohol. 

+ In order to be able to feed the dogs as soon as possible and not to 
be obliged to wait for the absorption of this catgut thread, it was tried 
in two cases to close the proximal end by means of a bow-knot and, 
. after implantation of the cut end of the cesophagus into the stomach, 
remove the bow-knot by simply pulling on one of its ends before the last 


anterior suture was closed. The observation made in two of these cases, 
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dividing the tube, and a narrow compress of moist gauze placed in the 
depth of the wound from right to left, same as we are wont to do in 
performing gastro-enterostomy; the wall of the stomach is stitched to 
the posterior wall of the cesophagus by means of a number (5-7) of silk 
sutures. The two placed at the extreme end are left long and secured 
by forceps; the others are cut short (Fig. 12). 

13. Transverse incision through seromuscular coat of stomach in 
horizontal direction, three-fourths inch in front of these sutures. If 
the stomach appears to be thick, an ellipsoid excision of the two upper 
gastric layers may be made. The mucous membrane of the stomach is 
not yet divided. The upper lip of this wound nearest the cesophagus is 
stitched above the first layer of sutures to the ceesophagus, securing further 
proper adaptation of the two organs to be anastomosed. They are cut 
short (Fig. 13). 

14. The lower lip of stomach wound exclusive of mucosa and anterior 
wall of cesophagus caught by five silk sutures, but not tied as yet, the 
middle portion and the two ends of the thread being caught by an artery 
clamp (Fig. 14). 

15. Three of these sutures are pushed to the left and two to the right, 
or vice versa, in order to expose the mucous membrane of the stomach, 
which is now incised transversely for about three-fourths inch with 
scissors or knife (Fig. 15). The gastric mucosa is mopped clean with a 
small piece of gauze soaked in lysol. 

16. CEsophageal stump introduced into stomach. The five sutures 
placed before are now drawn tight, the middle one being the last (Fig. 16). 
The latter is tied immediately after the clamp which has introduced the 
cesophagus has been gently withdrawn. A number of additional sutures 
are placed to secure the proper implantation of the cesophagus into the 
stomach. 

17. Second row of anterior sutures bringing into apposition the serosa 
of the stomach and part of the esophagus further up (Fig. 17). 

18. Tampons removed and cesophagus allowed to slip back into its 
normal position next to spinal column. The lower border of pleura is 
caught with forceps, pulled over the seat of the anastomosis and stitched 
to the stomach, thus hiding the suture line from view and placing the 
anastomosis into the posterior mediastinum (Fig. 18). Care must be 
taken not to enclose the loop of the nervi vagi. 

19. Two to three pericostal silk sutures are placed around the two 
adjacent ribs; they are then drawn tight and cut short (Fig. 19). 

20. The soft tissues of the chest wall are closed by continuous catgut 
suture, layer by layer (Fig. 20): 


that the esophageal end within the stomach became inverted back into 
the tube, evidently in consequence of early vomiting spells and rapid 
agglutination of the muscularis, producing complete obstruction in this 
way, made me definitely abandon this otherwise simple and seemingly 
practical procedure. (See Fig. 23.) 

tIt is of importance to place this clamp over the ligature or just 
below the same at once. Observation was made repeatedly, that the air 
pressure from above distended the tube greatly and forced the ligature off, 
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21. Skin wound closed with 3 or 4 interrupted sutures, bringing the 
two sides in proper apposition. Continuous interlocking catgut sutures 
on top approximate the very edges of the skin wound. 

The implantation, as it appears after completion of the operation, is 
illustrated by Fig. 22. 


This kind of anastomosis was carried out in dogs eight 
times in all; after resection within the lower third of the 
cesophagus—this portion being supposed to be the seat of the 
disease—six times. Of this latter number three dogs died 
and three made an operative recovery. The causes of death 
were as follows: 

One died within the first 12 hours after operation of sec- 
ondary hemorrhage from a punctured diaphragmatic artery. 
One died 48 hours after operation of pneumothorax due to a 
tear in the lower lobe of the lung, which had been left un- 
sutured, it having been produced by forcibly pulling the lung 
into the intercostal incision, when the belt of the pump slipped 
off the pulley and differential pressure was temporarily inter- 
rupted. (After that experiment a pump was substituted with- 
out a belt.) One died of septic pleuritic effusion with a well- 
functionating anastomosis, six days after operation. 

Of the three that recovered of the operation, one is alive 
to-day, since February 23, and in excellent condition. One 
died on the tenth day after operation, having refused food; 
autopsy, probable slow necrosis of stomach. One died, also 
on the tenth day after operation, of distemper, this crux of 
surgical research work in dogs, with a well-functionating 
anastomosis. 

To these six operations must be added two other cases in 
which the same kind of anastomosis was done, once in a resec- 
tion of the cardia, and once in a resection of that portion of 
the cesophagus lying behind the aortic arch. In the case of 
resection of the cardia including about one-third of the car- 
diac end of the stomach, the dog recovered nicely from the 
operation, but died on the fourth day thereafter, having vom- 
ited all nourishment given. Autopsy showed the implanted 
lower end of the cesophagus inverted back into the tube, its 
muscular covering having become completely agglutinated 
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(Fig. 23). In this case a goodly portion of the cesophagus 
having been available for anastomosis, at least three-fourths 
of an inch of same had been implanted into the stomach. It 
is assumed that during one or more vomiting spells the im- 
planted portion was pushed up into the lumen and became 
quickly adherent. A good lesson for the operator: First, not 
to allow the implanted portion to be too long; second, to intro- 
duce a bougie, if vomiting persists; third, to make use of 
Levene’s rapidly absorbable catgut and allow the implanted 
portion to remain closed during the first few days after the 
operation, rather than to insist on making patent at once the 
lower cut end of the esophagus by removing the bow-knot 
which closes it, before the last anterior suture is tied. 

The dog in whom the part under the aortic arch had been 
resected, died of shock within 12 hours after operation. In 
this case almost the entire stomach had been pulled up into the 
thorax and anastomosis was then done in front of the aorta. 

In addition to these eight operations which were done with 
the help of needle and thread I did two other cases of implan- 
tation of the divided cesophagus into the stomach on a some- 
what different plan. In one an extramucous purse-string 
suture of silk had been placed around the implanted lower end 
of the divided cesophagus. This dog died on the sixth day 
after the operation, of distemper and gastric hemorrhage, the 
latter being due to a lead ball which had been attached to the 
cut end of the cesophagus and introduced into the stomach in 
order to pull it downward by its weight. 

The second dog, which had made a perfect operative 
recovery, died suddenly on the twenty-third day after opera- 
tion. At the time of this operation the method, described 
above, had not yet been thoroughly developed; the posterior 
approximating sutures, uniting the cesophageal stump to the 
stomach, had not been added as yet. Autopsy (Dr. F. C. 
Wood) showed a diaphragmatic hernia which had produced 
a kink in the duodenum; the stomach was filled with food. 
Direct mechanical pressure of the distended stomach upon the 
heart seemed to have been the immediate cause of death. 

In view of the results obtained, the operation above de- 











(ESOPHAGOGASTROSTOMY. 187 
scribed has to be considered a proper surgical procedure, tech- 
nically. As to its functional results, ways will have to be 
found to avoid a stricture. 

The latter must be due to one of the following causes: 
(1) To dividing the cesophagus with Paquelin’s cautery, 
knowing that burnt wounds have a greater tendency to con- 
traction than cut wounds. (2) To our dividing the cesopha- 
gus perpendicularly to its longitudinal axis, which also favors 
the formation of a stricture. (3) To contraction of the 
stomach wound around the implanted cesophagus. 


Fic. 25. 




















Oblique division of cesophagus, (Esophagus divided lengthwise, mattress sutures connect- 
to avoid stricture. ing its flaps with the cauterized gastric mucosa. 


To avoid possibility No. I, scissors were in later cases used 
instead of Paquelin’s cautery in dividing the cesophagus. To 
overcome the second possibility, the cesophagus might be cut 
obliquely instead of transversely (Fig. 24), provided sufficient 
material be available at the proximal end (not yet tried), 
or, the lower end could be divided lengthwise and either half 
stitched to the gastric mucosa by means of a mattress suture or 
sutures, after the mucosa had been cauterized with Paquelin 
(Fig. 25). 

This latter method has been tried, but the dog died of 
leakage and infectious pleurisy on the fourth day after opera- 
tion (faulty technic, see above). 

In order to simplify the operation, a purse-string suture, 
avoiding the gastric mucosa, of course, might be used, as done 











ene An 


oars 





188 WILLY MEYER. 


in the first dog operated upon with needle and thread. Post- 
mortem showed in that case, that the purse-string suture had 
slightly kinked the lower end of the oesophagus, it evidently 
having been drawn too tight. It is intended to try this method 
again and close the purse-string suture around a short cylin- 
drical tube of magnesium, around which the lower end of the 
cesophagus is fastened by two circular ligatures. In this way 
the cesophagus cannot become strangulated by the purse-string 
suture and the magnesium will be absorbed. A few sutures 
may further secure the cesophagus to the stomach, as it is often 
done when using Murphy’s button in abdominal surgery. 

To avoid the third possibility, the gastric wall was not 
merely incised, but the seromuscular coat, according to thick- 
ness, either excised in an oval-shaped manner with the axis 
running parallel to the transverse diameter of the body, or 
pushed back with the handle of the knife or with Cooper’s 
scissors and either border stitched on to the cesophagus, the 
gastric mucosa alone being last incised with a straight cut 
(see above). 

We must try to render the operation less serious. Perhaps 
it may appear advisable in weak patients, to do a two-stage 
operation. For instance: 

First stage: Thoracotomy in seventh or eighth intercostal 
space; transposition of part of stomach into thoracic cavity ; 
loose fixation suture of stomach around rib, in order to keep 
the gastric wall on the stretch. Closure of thoracic wound. 
Jejunostomy for forced feeding. This latter operation could 
also be done prior to attacking the cesophagus. As the fistula 
is water-tight, the tube can be safely extracted for the time of 
operating on the thorax, the fistula can be packed with gauze 
and the external opening covered with zinc plaster. Leakage 
will not occur and infection be avoided. 

Second stage, two to three weeks later, incision is made 
in the fifth intercostal space and cesophagogastrostomy done 
after resection of the growth. 

We are justified in expecting this second act of the opera- 
tion to be less dangerous as far as infection is concerned, than 
the first one. We know from our intra-abdominal work, 
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that serous membranes, once opened and handled, absorb less 
and show greater resistance to infection than at the time of the 
primary interference. 

Sauerbruch advises the use of Murphy’s button for the 
anastomosis. [| have tried this 8 times. One of the dogs 
was lost in consequence of pressure necrosis of the cesophagus 
by the border of the button about one-half of an inch above 
the anastomosis.. After this experience I discarded the button, 
reserving its use for emergency cases, and have since then 
worked only with needle and thread. 

At the Research Laboratory of the Medical Department of 
Columbia University of New York a special kind of small 
button has been brought out for this kind of work. Perhaps 
this would answer better than Murphy’s cholecystenterostomy 
button which I tried. But the fact remains that in these cases, 
with a portion of the stomach pulled into the thoracic cavity, 
the button has to wander through the entire gastro-intestinal 
tract, inclusive of pylorus, duodenum and plica duodenojeju- 
nalis. The chances of its being retained are, therefore, much 
greater than in cases of gastroenterostomy or lateral intestinal 
anastomosis. ‘There can be no question that, if cesophago- 
gastrostomy can be safely accomplished with needle and 
thread, this method deserves the preference. 

Of course, many roads lead to Rome. Nobody can be 
more fully aware than myself of the fact that the procedure 
just described is but one method that promises success. No 
doubt the combined work of many surgeons along the same 
lines and toward the same end will soon show us the right 
way; and, surely, such united effort is well worth undertaking. 
Are not thousands of patients dying every year of cesophageal 
carcinoma without our being able to offer them even a ray of 
hope from any kind of treatment. Ways and means must be 
found that will enable us to safely attack also this type of 
malignant growth if seen at an early stage of its development. 
We must succeed also in the human being in properly anasto- 
mosing the proximal end of the cesophagus to the stomach, 
so that the patient can again eat and drink in the normal 
manner, 
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CHRONIC INTESTINAL STASIS.* 


BY W. ARBUTHNOT LANE, M.S.(Lond), F.R.C.S.(Eng.), 
OF LONDON, 


Surgeon to Guy’s Hospital; Senior Surgeon to Hospital for Sick Children, 


Great Ormond Street. 


CHRONIC intestinal stasis comprises the conditions arising 
in consequence of the progressive development of an imperfect 
or delayed functioning of the gastro-intestinal tract. While 
constipation is the most frequent objective evidence of unsatis- 
factory drainage associated with chronic intestinal stasis, it 
happens not uncommonly that there may be a daily evacuation, 
though in some cases the motions may be abnormally frequent 
and loose. Therefore, the character and frequency of the 
evacuations are by no means constant in this condition. I will 
endeavor to describe what I consider to be its pathology. 

1. In the first place, there is the dilatation and extension of 
the czecum into the true pelvis, associated with the development 
of retaining bands or mesenteries between its outer aspect and 
the adjacent peritoneum lining the abdominal wall. The 
cecum may become so distended that after occupying the true 
pelvis it ascends upwards from it. 

2. There is the fixation of the appendix by retaining bands 
continuous with those holding up the cecum and securing the 
appendix usually about its centre sometimes by separate bands 
and at other times by a band blended with the normal mesen- 
tery of the appendix. This band is continued by the proximal 
portion of the appendix, and forms together with it a retaining 
support helping to hold up the czecum and oppose its descent 
from its normal position. 

The drag exerted upon the cecum, upon the proximal part 
of the appendix and upon its retaining band of peritoneum, 
produces a kinking of the lumen of the appendix at its point 
of fixation, since the distal portion of this structure is neces- 





* Read before the American Surgical Association, June 3, 1909. 
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sarily tilted abruptly upon its proximal segment. The degree 
and chronicity of this occlusion produce varying results, all 
of which are grouped under the heading of “ appendicitis.” 
The point of the abdominal wall to which the appendix becomes 
secured varies within wide limits, but it is usually anchored to 
the iliac fossa. If, however, it is fixed to the posterior wall 
or floor of the true pelvis, the appendix in the female finds 
itself in a dangerous proximity to the right ovary, which is 
affected by any inflammatory change in the appendix, while 
during menstruation the engorgement of the ovary and adja- 
cent structures accentuates any trouble in the appendix. 

Though surgeons refuse to recognize the causation of these 
bands obstructing the appendix, they know that adhesions exist 
about it very constantly, and they are always very ready to 
avail themselves of these adhesions as an excuse for removing 
the appendix when they have opened the abdomen on a wrong 
diagnosis of disease in some other organ, such as stone in 
the gall-bladder, duodenal ulcer, stone in the kidney or ureter, 
etc. At the operation, when the incorrectness of the diagno- 
sis is plain to all they satisfy their own conscience, the medical 
attendant, the patient and friends, by removing an appendix 
anchored in the manner I have described. 

3. The ascending colon is anchored to the peritoneum 
lining the abdominal wall external to it by similar bands 
while the hepatic flexure is drawn upward and outward to 
an abnormally high level by the presence of bands of peri- 
toneum of considerable density. 

4. The transverse colon forms a loop whose convexity 
reaches, in some cases, into the pelvis, where it struggles with 
the cecum for priority of occupation. 

Bands of peritoneum bind the convexity of the transverse 
colon to the adjacent ascending and descending segments of 
the colon. Above, these viscera are bound directly together 
by newly developed adhesions, but below they are connected 
by an acquired mesentery. 

5. The splenic flexure and descending colon present 
changes similar to those described on the right side 
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In the large bowel, generally, the strain exerted by restrain- 
ing bands may so control it as to reduce its lumen very 
materially at one or more points. 

6. The changes in the sigmoid are perhaps the most strik- 
ing and obvious. They arise in precisely the same manner as 
those already described. Nature makes an effort to convert 
the mobile loop, which would attempt to occupy the pelvis, 
into a narrow fixed straight tube connecting the descending 
colon and rectum. 

This is effected by the development of little bands which 
pick up the outer aspect of the mesosigmoid and secure it to 
the adjacent peritoneum. This process continues till a pro- 
portion of the outer wall of the sigmoid itself is secured to 
the iliac fossa and the tube is rendered fixed and straight, all 
evidence of the original loop having disappeared. This ideal 
condition does not always exist since the bulk of the mesentery 
may not have been grasped securely by the newly developed 
adhesions before the ends of the loop have been secured and 
approximated by them. Consequently, a very considerable 
dilatation of the sigmoid results, and when it is completely 
obstructed it is called a volvulus. 

The fixation of the sigmoid by these acquired adhesions 
may be irregular, and obstruction may occur at one or more 
points in its length. 

Unfortunately for the left ovary, it lies in immediate rela- 
tionship with the mesosigmoid, and it very frequently indeed 
becomes involved and fixed in the acquired adhesions. In 
some cases it appears as if the ovary is merely anchored to 
the contracting mesosigmoid by adhesions, while in others 
the ovary may be completely sur‘ ounded by and included in 
the altered mesosigmoid. 

7. The fixation of the left ovary is very detrimental to 
that structure since it is followed sooner or later by a cystic 
change in that organ. In some cases the ovary may be 
infected with a chronic inflammation, or suppuration may 
result in it, necessitating its removal. Very rarely the sigmoid 
inay be so much involved by the process that it may be neces- 
sary to resect a portion of it also, 
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The cystic ovary, completely surrounded by the adhesions, 
may, after a time, again become mobile in a cavity developed 
in them, and later may escape from it. It then ceases to have 
any apparent connection with the adhesions in which it was 
embedded except in so far as the association of an anchored 
sigmoid and a cystic ovary is observed to exist. 

8. The ileum is very thin walled and flaccid. If its ter- 
imination is drawn upward so as to expose the under surface 
of its mesentery the peritoneum forming its posterior surface 
is picked up in puckers, precisely like the mesosigmoid but 
not so effectually. This is clearly with the object of helping 
to support the loaded caecum and oppose its displacement. 

9g. The stomach is dragged downward by the pull ex- 
erted upon its convexity by the depressed transverse colon, 
while the pylorus and first portion of the duodenum are 
bound to the under surface of the liver and often to the cystic 
duct and gall-bladder. The stomach is dilated, apparently 
because of the kink effected at the exit by the downward drag 
on the convexity of the stomach and the resistance offered 
by the adhesions binding the pylorus and duodenum to the 
liver. 

Owing to the very different construction and mechanics 
of the abdomen and of the viscera in the sexes, the mode of 
anchoring of the pylorus and duodenum differs somewhat. I 
believe that this variation is responsible for the greater fre- 
quency of duodenal ulcer in the male and of gastric ulcer in 
the female. 

The posterior surface of the stomach is not infrequently 
adherent to the peritoneum covering the pancreas, etc. 

10. The gall-bladder is generally full of bile, and gall- 
stones are not infrequently present. The development of 
gall-stones may be consequent on the stagnation of bile in 
the gall-bladder whose evacuation is impaired by the drag 
upon it or its duct by the anchored duodenum and pylorus and 
by the prolapse of the liver itself. Women being much more 
frequently affected by intestinal stasis than men, suffer more 
often from gall-stones. It is a noteworthy fact, that while 
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gall-stones do not form in cases of intestinal stasis in which 
loss of flesh results at an early period of life from toxic 
absorption, they do so very readily in stout women, in whom 
intestinal stasis develops in a marked degree comparatively 
late in life. 

11. The breasts show changes which vary from a recurring 
mastitis affecting the upper and outer segments of the breasts, 
and especially of the left, to a definite cystic degeneration 
involving the whole of both breasts. These degenerated 
breasts are very susceptible to the development of malignant 
disease. 

12. The kidneys are mobile. 

13. There is very little fat. 

14. The skin is stained and inelastic. 

15. Respiration is chiefly diaphragmatic. 

16. The circulation is bad, as evidenced by the coldness 
of the extremities. 

17. The muscles are very friable and small in bulk. 

Symptoms.—The symptoms produced by this condition of 
things are due in part to the interference in the normal func- 
tioning, and are expressed by pain, and in part to the absorp- 
tion of poisonous material, and are evidenced as toxzemia. 

While toxic symptoms may exist without pain, pain has 
always associated with it definite evidence of auto-intoxication. 
I would just mention that many of the objective evidences of 
auto-intoxication, such as pigmentation of the skin and bad 
smelling perspiration, are much influenced by the color of 
the hair. In light-haired people a very advanced condition 
of poisoning may exist without the presence of these symp- 
toms, while in dark-haired people these evidences appear at an 
early period. 

Pain is due apparently to the distention of a portion of 
the bowel with fecal contents and their gaseous products, or 
by the passage of fecal material through the bowel. For in- 
stance, the distention of the cecum is a frequent and dis- 
tressing symptom. 

Pain about the hepatic and splenic fiexures, both in front 
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and behind, results from the obstruction which exists at those 
points and from the drag or strain upon the retaining bands 
by the loaded bowel in the erect posture of the trunk. 

Pain in the sigmoid segment may be due to the difficulty 
in forcing the contents through a fixed straight tube of 
diminished calibre, length, and elasticity, whose mucous mem- 
brane may be gorged, inflamed or even ulcerated, or to the 
distention of a loop or loops placed at a mechanical disad- 
vantage by irregular anchoring by adhesions. Pain also 
results from the distention of the stomach, and also of the 
small bowel because of its delayed functioning. 

Pain in the fixed left ovary is frequently a distressing 
symptom, especially at the periods. The fixation of this irri- 
tated organ renders it very tender on pressure, especially if 
examined bimanually, since it cannot readily avoid the pres- 
sure of the fingers as a mobile ovary does. Apart from this, 
there are the mechanical symptoms which ensue from the pro- 
gressive development of the cystic condition of the ovary 
which is now found to be more frequently malignant in 
structure than was supposed. 

Degenerative cystic changes in the breast are very com- 
monly present in a varying degree in certain cases of chronic 
intestinal stasis. This change is usually first observed in the 
upper and outer segment of the left breast, and later in the 
corresponding area of the right breast. 

In the young unmarried woman a chronic mastitis which 
is accentuated at the periods is a very common symptom. It 
affects the same areas of the breasts as does the cystic change 
which appears later. In a number of patients on whom I 
have operated for chronic intestinal stasis, one or both breasts 
had been removed for cystic degeneration. This condition 
has been called Schimmelbusch’s disease. I have been much 
struck by the fact that these degenerative conditions do not 
arise in the breasts of women having regular intercourse, 
however toxic they may be, while they develop very rapidly 
on its cessation. How far the mechanical impairment of the 
sexual apparatus here referred to is responsible for the loss 





196 W. ARBUTHNOT LANE. 


of sexual appetite, which is a very marked feature in these 
women, and how far it is consequent on the associated tox- 
emia, is a matter of question. In any case it is much influ- 
enced for good by the cessation of the auto-intoxication fol- 
lowing on sonie satisfactory treatment of the defective intes- 
tinal drainage. It is not improbable that the more frequent 
presence of cystic change in the left breast results from the 
fact that the left ovary is damaged and rendered cystic very 
much more often than the right, owing to its fixation by or 
inclusion in the bands which obliterate the mesosigmoid and 
shorten and straighten the sigmoid. 

The pain due to movable kidneys, gall-stones, gastric and 
duodenal ulcers, pancreatitis, renal conditions due to the nar- 
rowing of the right ureter by the band retaining the appendix 
or by suppuration about the appendix, uterine versions and 
flexions, and to many other conditions which I believe are 
all effects of chronic intestinal stasis, is fairly characteristic. 
It is difficult to separate abruptly the symptoms that are 
brought about mechanically by intestinal stasis from those 
which result from the consequent auto-intoxication, since many 
are due to both. 

Here I would like to call attention particularly to the 
work of Dr. Victor Vaughan and Miss Wheeler ‘ On the 
Effects of Egg White and Its Split Products on Animals,” 
and the work of Dr. Turck “On Experimental Studies on 
Round Ulcer of the Stomach and Duodenum.” I can do no 
more than refer to them here, but their importance in refer- 
ence to intestinal stasis is obviously very great indeed. 

The chief toxic symptoms are: Headache, a feeling of 
mental and physical lassitude, an inability to perform the 
ordinary duties of life, mental misery and distress, nerve 
symptoms (as migraine, etc.), which are comprised usually 
under the term of biliousness, and a want of control over 
the temper which renders these patients unpleasant and 
unhappy companions. 

The symptoms for which the patient seeks relief from 
the surgeon vary materially with the position and occupation 
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of the sufferer. While the unfortunate governess or domestic 
servant will struggle on until complete physical disability 
renders her incapable of performing her duties, the woman 
who has not to earn her living calls attention rather to the 
mental distress from which she suffers. For this reason the 
patient in good circumstances receives attention at a much 
earlier stage in the disease than does the poor worker and 
either requires a less extensive operation or benefits much 
more from a serious one. ‘Too frequently the poorer patient 
has reached a stage in which operative procedures, however 
extensive, afford only a temporary benefit, since the distention 
of the small intestine having reached a certain limit is liable 
to return and progress after an interval, and with this disten- 
tion is associated pain for which very little relief can be 
afforded. 

Of the many cases of chronic intestinal stasis in private 
practice which called for operative interference, in nine only 
have I removed the large bowel. Of these one died, and that 
accidentally from the bursting of a small deep-seated stitch 
abscess into the general cavity. Of the larger number of 
private cases in which division of the ileum and its junction 
with the large bowel was effected, there was no death from 
the operation. One of these patients died from acute obstruc- 
tion six months after the operation. The cases in private 
practice in which simple division of constricting bands or the 
establishment of a junction between the occluded ileum and 
the sigmoid or rectum are sufficient, are much more commonly 
met with than in hospital practice. 

Auto-intoxication reduces the resisting power of the indi- 
vidual to the entry of organisms of various sorts, and facili- 
tates their obtaining a foothold in some of the tissues of the 
body. I will call attention to only one organism—namely, the 
tubercle bacillus, since it illustrates very well this depreciation 
in the vitality of the tissues. The examination of a large 
number of dark-haired children affected with chronic tuber- 
cular disease of joints will show the presence in them of 
unmistakable signs of auto-intoxication. 
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The examination of a number of girls suffering from 
lateral curvature or the fixation of the asymmetrical position 
of rest will afford striking evidence of the effect of the toxin 
in depreciating the respiratory capacity and energy of the 
individual, and will show them to be characteristically toxic. 
In them, as in the tubercular cases alluded to, thoracic respira- 
tion is more or less completely in abeyance. 


TREATMENT. 


If 1 have done no more than to impress on the reader the 
importance of regarding chronic intestinal stasis as a very 
serious condition, and one whose capacity for harm is great 
and far-reaching in its results, I shall feel that my efforts 
have not been without result. We must acquire as thorough a 
knowledge as possible of the causation and pathology of 
delayed intestinal drainage, and so endeavor to render our 
treatment of its several stages as scientific as possible. 

I do not propose to discuss the medical treatment here, 
but will assume that the condition has developed to a degree 
that such treatment is obviously inefficacious to give the relief 
required. In other words, a stage has been reached in which, 
owing to the delay in evacuating its contents, the large bowel 
has not only ceased to perform a useful function but has 
become such a source of danger that its removal from the 
drainage scheme will be of great service to the body. 

It depends on the development of the condition as to 
whether it is sufficient to separate and destroy constricting 
bands, or to divide the ileum and to connect it with the sigmoid 
or recturn, or whether it is necessary to remove the large 
bowel proximal to the junction. While in an early stage, and 
especially in the male subject, the obstruction at the hepatic 
or splenic flexures or at the sigmoid may be relieved by the 
division of bands producing constriction, in a late stage when 
the small intestine has undergone extreme changes the removal 
of the whole of the large bowel proximal to a junction between 
the small intestine and the sigmoid affords only a temporary 
alleviation of symptoms. 
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The most favorable cases for operation are those in which 
the symptoms are of a toxic rather than of a painful nature. 
In such, the division of the ileum and its junction with the 
lower part of the large bowel gives complete relief to the 
symptoms, and the consequent physical and mental improve- 
ment is extraordinary. When painful symptoms are much in 
evidence the large bowel should be removed. ‘The risk en- 
tailed by operation can be reduced very materially by first 
relieving the toxic symptoms by connecting the divided ileum 
with the sigmoid or rectum, and later, when the general con- 
dition of the patient has improved in consequence of this 
procedure, the large bowel can be excised if the symptoms 
demand it. I do not pretend that removal of the large bowel 
is not a very serious operation in certain circumstances: 
Indeed, in many of these patients any serious operation must 
be regarded as being dangerous to life, the danger varying 
chiefly with the degree of toxicity. I may say that in these 
and similar cases the risk can be very greatly diminished by 
the subcutaneous injection of a large quantity of normal 
saline solution immediately before the operation. By this 
means the patient appears to suffer a minimum of shock from 
the extensive operative procedure, and vomiting either does 
not follow it or, should it do so, is trivial in character. In 
these cases the absence of vomiting is a matter of very great 
importance. It was very frequent and severe after my earlier 
excisions of the large intestine, and was the cause of more 
than one fatal result. Besides the distress and depressing 
influence it exerted on the patient, the constantly recurring 
strain on a long wound was very liable to render it insecure 
or to determine the development of a septic infection in it 
which would probably not have occurred had the recently 
incised structures been kept at rest. The risk of an infection 
starting in the peritoneal cavity appears to be very small. The 
mode in which the subcutaneous transfusion of normal saline 
employed immediately before the operation acts, has been very 
clearly demonstrated by Dr. Crile’s most interesting and val- 
uable researches on the production of shock, of which America 
must be very justly proud. 





SURGERY OF THE LARGE INTESTINE.* 


WITH A REVIEW OF ONE HUNDRED RESECTIONS. 


BY WILLIAM J. MAYO, M.D., 
OF ROCHESTER, MINNESOTA, 


Surgeon to St. Mary’s Hospital. 


I. GENERAL CONSIDERATIONS. 

From the foregut we get the stomach and duodenum to a 
point below the common duct, the liver and the pancreas. All 
of these organs derive their nourishment from the cceliac axis 
and are concerned in the preparation of food for absorption 
but do not themselves absorb. Morphologically the small 
intestine begins at the pylorus, functionally at a point beyond 
the common duct. 

The derivatives of the midgut are concerned in absorption 
and assimilation, and extend from the middle of the duodenum 
to the splenic flexure of the colon, where the hindgut begins 
and corresponds to the area of distribution of the superior 
mesenteric artery. 

Ninety per cent. of the solids are picked up in the jejunum 
and ileum, and about half of the fluids are absorbed there. 
Ten per cent. of the solids and the balance of the fluids are 
absorbed in the large intestine proximal to the splenic flexure, 
largely in the cecum. A physiological contraction between the 
cecum and ascending colon at the situation of the czcocolic 
sphincter in certain lower animals, holds the material between 
this point and the ileoczcal valves during absorption, and 
accounts for the localized czecal distention with gas and fluids 
noticeable on palpation in diarrhoeal disturbances. The fluids 
ingested, and also those secreted by the liver and pancreas, are 
used to keep the ingesta thin and in close contact with the 
valvulz conniventes and to mechanically float the residue 
finally into the cecum, where fluidity is no longer necessary 
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and where it is re-absorbed. The chemical change from alka- 
linity to acidity of the material upon entering the large intes- 
tine, a change which is connected with bacterial action, causes 
the formation of gases which play an important part in the 
further progress of the residue in the large intestine. 

The differentiation between the midgut and the hindgut is 
not so well marked as between the foregut and the midgut 
(Young-Robinson). The hindgut gives rise to the descending 
colon, the sigmoid and rectum to the anal canal, and is sup- 
plied by the inferior mesenteric artery. Excepting during 
defecation the normal intestinal movement in this portion of 
the intestinal tract is antiperistaltic, so that fluids introduced 
into the rectum, as in Murphy’s proctoclysis, are carried back- 
ward for absorption above the splenic flexure, only a small 
amount being taken up by the derivatives of the hindgut, 
although many drugs and chemicals may be absorbed here. 
Bond has shown that solid particles when placed in the rectum 
are also carried upward by what he calls “‘ reverse mucous 
currents.” The descending colon, which marks the beginning 
of the hindgut, is usually found empty and acts as a passage- 
way between the physiologically active midgut and the passive 
sigmoid. The function of the latter is to act as a fecal con- 
tainer, which its trap-like curves enable it to do. 

At the juncture of the fundus and the antrum of the 
stomach there is a physiological muscular activity which takes 
the place of the antral sphincter in certain of the lower animals. 
From this point to the descending colon the control depends 
upon internal secretions, and the sympathetic ganglia, and, 
while influenced by Auerbach’s and Meissner’s plexuses, this 
control is largely independent of the cerebrospinal nervous 
system, as the maintenance of the body is a primitive func- 
tion and existed before the development of the cerebrospinal 
system. 

In the eleventh week of fetal existence the large intestine 
shows the czecal bud beginning to contract at its extremity, the 
site of the future appendix. The intestinal tube, which has 
been straight, has developed the U-shaped loop connected with 
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the yolk-sac by the vitelline duct close to its middle. The 
remains of this duct may give rise to a Meckel’s diverticulum 
which, if present, is usually to be found in the lower ileum 
within two or three feet of the ileoczcal valve. At the third 
month the entire large intestine is still to the left of the median 
line ; but by the fourth month the head of the colon has rotated 
across the superior mesenteric artery and duodenum, and lies 
underneath the liver, to reach its normal situation soon after 
birth. During this rotation the contraction of the large her- 
bivorous-like caecum into the carnivorous type is rapid, and the 
appendix is one result. Failure of complete rotation of the 
large intestine accounts for those cases of appendicitis on the 
left side or under the liver. 

According to Ribbert, at birth the appendix is one-tenth the 
length of the large intestine, and in the adult, one-twentieth. 
Birmingham gives the length as one-sixteenth at birth and 
one-twentieth in the adult. Up to six years of age the normal 
appendix always contains a lumen, but after this time there 
often begins an involution with obliteration of the lumen from 
the tip toward the base. Ribbert states that in adults thirty- 
five years of age 25 per cent. of appendices are completely 
obliterated, and at seventy years of age one-half or more are 
obliterated. Birmingham’s investigations do not bear out 
Ribbert’s claims. He states that only 3 to 4 per cent. of adults 
have completely obliterated appendices, but that 25 per cent. 
of young adults and 50 per cent. at the age of fifty show 
partial obliteration. Our observations agree with those made 
by Birmingham. 

Irregular obliteration, producing dams and strictures along 
the lumen of the appendix, is undoubtedly an important factor 
in the sedimentation which produces those fecal concretions 
which play so important a role in the causation of appendicitis. 

erry believes that the appendix is an important organ 
containing lymphoid structures like Peyer’s patches, and that 
the tendency to obliteration seen in adults is the normal atrophy 
of lymph organs which occurs after the growing period of the 
individual has been accomplished. 
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Macewen and Keetley deprecate the present tendency to 
remove the appendix unless absolutely necessary to save life, 
believing that its removal tends to cause constipation and other 
colonic diseases. Keetley goes so far as to advocate the 
practice of opening up the appendix, removing stones if they 
are present, evacuating abscesses and finally burying the rem- 
nant of the organ in the abdominal wall to prevent future 
chance of peritonitis, thinking thus not only to maintain the 
function of the appendix but to enable its later use for appen- 
dicostomy should colonic inflammation or obstinate constipa- 
tion supervene. I am unable to concur in this opinion as I 
cannot believe that an organ of such exceptional value as they 
state the appendix to be would so early become atrophied were 
it endowed with so great a function. At best, the saving of 
a functionally useless organ which is so diseased as to contain 
abscesses, stones, etc., is not in harmony with modern views. 
We are only just beginning to recognize that serious functional 
digestive disturbances, such as pyloric spasm (appendiceal 
dyspepsia), colitis, etc., are often produced by a chronically 
diseased appendix. 

[t is evident that constipation most directly concerns the 
sigmoid and that its function as a fecal container is a compara- 
tively late evolution. This is shown by the great variations 
in its length, size and shape (Finney). The fact that the 
sigmoid, like the fundus of the stomach, is more or less under 
conscious control of the cerebrospinal nervous system, also 
indicates a late development. 

In the ANNALS OF SURGERY, December, 1900, the writer 
calls attention to certain varieties of constipation having pri- 
mary origin in the small intestine due to congenital or acquired 
narrowing at the ileoczcal orifice, and reported several cases 
relieved by operation. Further experience has strengthened 
the opinion therein expressed. An obstinate constipation may 
depend upon too prolonged retention of the ingesta in the small 
intestine, interfering with proper chemical changes. 

The head of the colon is extensively sacculated and of large 
capacity, but gradually diminishes in size, and in the descend- 





204 WILLIAM J. MAYO. 


ing colon and sigmoid the sacculations are primitive (Fig. 1). 
The diameter of the sigmoid is less than one-half that of the 
cecum. The longitudinal bands of muscle have, however, 
gradually increased in width and strength until at the juncture 
of the sigmoid and rectum they practically surround the intes- 
tine and a complete investment extends down about the rectum, 
showing the increased muscular pressure which is necessary to 
propel non-liquid contents. Defecation is accomplished largely 
by siphonage which usually completely empties the sigmoid. 
A hardened mass of feces forms the apex of the stool-mass 
which is set in motion by the abdominal muscles compressing 
the intestinal gases. The normal rectum in the quiescent state 
contains faeces only temporarily, as is shown by the examina- 
tion of a large number of males for the army service. In the 
female, and sometimes in the male, an acquired tolerance may 
be found, and the rectum to contain chronically more or less 
hardened feces. 

Treves in 1885 and Jonnesco in 1889 called attention to 
the inaccuracy of the anatomical description of the lowest 
sigmoid and first portion of the rectum, showing correctly, as 
I believe, that the so-called “first portion of the rectum”’ 
should be considered the terminal portion of the sigmoid down 
to the ending of the mesenteric attachment at about the third 
sacral vertebra. Here the rectum begins and extends to the 
anal canal which lies below the levator-ani muscle. Embryo- 
logically, the true rectum has its origin from the highly differ- 
entiated lower part of the hindgut called the cloaca, which 
forms the bladder and rectum. This primitive association is 
of importance in the study of malignant disease. 

Symington has made careful studies of the lower rectum 
and points out that the anal canal, about one to one and one- 
fourth inches in length, is completely invested with muscle and 
has its origin in the proctodeum, and for this reason in cancer 
of this locality the inguinal glands are liable to be involved as 
well as the perirectal. 

British anatomists divide the sigmoid-into two portions. 
First, the iliac, 5 to 6 inches in length, extending from the 
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descending colon to brim of the true pelvis and having, if any, 
a very limited mesentery. Second, the pelvic portion, which 
averages 16 to 18 inches in length, has a long mesentery and 
loops across the median line. Cunningham states that in 92 
per cent. of subjects the pelvic sigmoid lies in the true pelvis 
after death. There is no question but that this description is 
more accurate and is based on a better understanding of the 
anatomy than that which is ordinarily accepted in this country 
(Fig. 1). 

The large intestine is from 5 to 5% feet in length, and is 
about one-fifth of the inteszinal tract. 

The czecum and appendix are ordinarily completely invested 
by peritoneum. The transverse colon, which, including the 
hepatic and splenic flexure, is about 20 inches in length, and the 
pelvic sigmoid, have a well developed mesentery. The ascend- 
ing and descending colon, and the iliac sigmoid are more or 
less closely attached to the posteriolateral parietes. 

The ascending colon, averaging from 7 to 8 inches in 
length, has an insecure attachment to the posterior muscles 
in its retroperitoneal extent, and upon this the weight of the 
ileoceecal coil is suspended. The result of the traction tends 
to loosen the ascending colon from its bed, leaving a pouch 
into which the right kidney often prolapses, the descent of the 
kidney being aided by the attachment of the colon to Garroto’s 
capsule and the so-called * nephrocolic ligament.’ On the left 
side this does not obtain, as the descending colon and the iliac 
sigmoid is closely attached in its retroperitoneal extent and 
gives a weight-bearing space of from 12 to 14 inches. 

Under normal conditions, as shown by Monks, the 
lowest ileum lies in the pelvis, the last 8 inches ascending from 
the pelvis to the caecum, and its terminal 2 inches is closely 
attached on the cecal side (Fig. 4). This attachment takes 
place early in fetal existence so that, as a rule, the base of the 
appendix will be found within three-fourths of an inch of the 
ileoceecal orifice. The lop-sided appearance of the czecum is due 
to the development of sacculations, which more easily occur on 
the free side. The terminal 6 inches of the ileum has the same 
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blood supply and lymph drainage as the cecum, through the 
ileoczecal vessels. For this reason, in all cases of malignant dis- 
eases of the cecum, the appendix and terminal 6 inches of the 
ileum must be removed. Occasionally a lymph gland will lie 
in the meso-appendix, and if so, lymph drainage from the 
right ovary and tube may find its way into it through Cleido’s 
ligament. 

The ascending colon is supplied by the right colic artery, a 
branch of the superior mesenteric, anastomosing below with 
the ileocolic and above with the branches of the middle colic. 
The lymphatic drainage extends into the lymphatic glands at 
the base of the right colic artery and also in the ileocolic group. 
In carcinoma of the ascending colon it is necessary to remove 
the cecum and the terminal 6 inches of the ileum in order 
to secure the tributary lymph nodes. 

The middle colic artery comes from the superior mesenteric 
just below the pancreas, passing almost directly downward 
into the transverse mesocolon where it gives off large arterial 
arches to the right and left. The main arch passes to the left 
to anastomose with the left colic which arises from the inferior 
mesenteric. The middle colic is the main source of the blood 
supply of the transverse colon, including the hepatic and 
splenic flexures, and while the anastomoses with the right and 
left colic suffice for the hepatic and splenic flexures respec- 
tively, Kronlein points out that in four cases out of five the 
transverse colon itself will not be nourished in its whole extent 
if the middle colic vessels are ligated. Injury to this vessel 
sometimes happens in resection of the stomach for cancer and 
may cause gangrene of the transverse colon. 

The splenic flexure of the colon has a reduplication of the 
peritoneum derived embryologically from the omentum, which 
is sufficiently defined to be called the “ costocolic ligament.” 


The costocolic ligament has no large blood vessels, and by 
division of it the splenic flexure is loosened from its deep 
situation and can be readily brought to the surface. The 
hepatic flexure has not this source of retention, therefore it 
is easily accessible, although there is often an extension to it 
of the duodenohepatic ligament. 
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The lymph drainage of the hepatic and splenic flexures as 
well as the transverse colon follows into the root of the 
transverse mesocolon. The lymph nodes are in close communi- 
cation with the deep lymph-chain along the aorta and about 
the head of the pancreas, and in malignant disease the accurate 
removal of the lymphatic-bearing mesentery is correspond- 
ingly difficult. 

The left colic artery supplies the descending colon, but its 
anastomosis with the middle colic above and the sigmoid below 
makes extensive resections in this vicinity relatively safe. 
Fortunately the lymph supply diminishes rapidly from the 
ileoczecal coil, and has reached its lowest ebb in the sigmoid. 
The very nature of the function of the colon, containing as it 
does virulent bacteria and toxic poisons, makes this lymph 
sparseness a necessity. Butlin has shown that over 60 per 
cent. of the deaths from cancer of the colon take place from 
obstruction or other causes before there is general metastasis, 
and many times, if enlarged glands are present, they will be 
found inflammatory. 

The tendency of the lymph drainage of the descending 
colon is towards the transverse mesocolon following the middle 
colic tributaries. 

The sigmoid derives its blood supply from the sigmoid 
artery, a branch of the inferior mesenteric, and anastomoses 
freely above with the left colic, and below with the superior 
rectal. The lymph drainage follows the vessels, and Moynihan 
points out that the highest lymph node lies at the origin of 
the inferior mesenteric vessel. It would appear necessary, 
therefore, in operating for carcinoma of the sigmoid to resect 
extensively so as to remove the Moynihan gland with the 
mesentery, although this may necessitate destruction of the 
inferior mesenteric vessel with its tributary intestine. 

The terminal portion of the sigmoid, the so-called “ first 
portion of the rectum,” is supplied by the superior rectal artery 
which communicates freely with the middle hemorrhoidal 
arteries. The lymph drainage follows the superior rectal vessel 
which is the direct continuation of the inferior mesenteric, and 
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to secure the highest lymph node at the origin of the inferior 
mesenteric, it may become necessary to ligate this vessel and 
remove the devitalized colon possibly almost to the splenic 
flexure. 

In estimating the feasibility of removing malignant disease 
of the large intestine, the examination of the liver for embolic 
carcinoma should not be forgotten. In our experience, hepatic 
secondaries have been a larger cause of contra-indication to 
radical operation in mechanically removable tumors than inop- 
erable glandular metastasis. 

By rectal touch the peritoneal sac can be felt anteriorly at 
the rectovesical fold. Carcinoma of any viscus in the peri- 
toneal cavity may permit detachment of carcinoma cells which 
gravitate into the cul-de-sac and graft upon the adjacent sig- 
moid, giving rise to the characteristic nodules which indicate 
the nature of the primary and possibly unlocated disease. 

There are a number of fossz in connection with the large 
intestine which may occasionally have surgical importance. 
They are due to faulty blending of the peritoneum with the 
large intestine, giving rise to small pockets extending up behind 
the bowel. There are several of these recesses about the 
czecum in which the appendix is occasionally found. 

This faulty blending of the large intestine with the peri- 
toneum is well shown on the right side, the peritoneal sac 
being well developed before the cecum and ascending colon 
reaches its normal position, which does not occur until at or 
near birth. The result is that the attachment of the head of 
the colon to the parietal peritoneum is of a veil-like nature, 
resembling adhesions. 

The entire large intestine is covered with a greater or less 
number of appendices epiploicz, and in the obese these epiploic 
tags may reach considerable size. As a result of injury or 
local peritonitis they sometimes become attached to the parietes 
or neighboring structures, causing fixation of the intestine, or 
a band may be the cause of obstruction. Torsion may occur, 
with necrosis. We have met with two examples of this 
condition. 
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IIl.—SURGICAL CONSIDERATIONS. 

Preparation.—Perhaps no factor has proved of greater 
importance to the human race than the sterilization of food by 
cooking. While the secretions of the stomach itself outside 
of the stomach do not have marked bactericidal properties, it 
should not be forgotten that bacteria are vegetable organisms, 
and that the digestive power of the stomach acts to destroy the 
bulk of the micro-organisms introduced so that the contents 
of the duodenum and upper jejunum, as shown by Adami and 
Cushing, are relatively sterile. This is shown clinically by the 
higher percentage of recoveries from perforations, gunshot 
injuries, etc., in the stomach, duodenum and jejunum, as con- 
trasted with the ileum and colon. 

The ileum contains a rapidly increasing number of bacteria 
and the lower two feet teem with virulent organisms. In the 
colon bacterial growth is marked and adds materially to the 
bulk of the stool. Hochenegg points out that liquid stool 
contains very active bacteria, especially the colon type, and 
therefore catharsis should not immediately precede operation 
upon the colon. ‘The bowel should be thoroughly emptied 
48 hours preceding operation, giving at least 24 hours for the 
intestine to become quiet. This is also advisable because of 
the greater ease of dealing mechanically with the bowel if its 
contents are semi-solid rather than fluid. 

Obstruction—The most important feature of surgery of 
the large intestine, taken as a whole, is the question of obstruc- 
tion. The mortality of necessary operations can be closely 
measured by the degree and acuteness of this condition. 

It happens, unfortunately, that in some cases of tumor the 
first important symptom is an attack of acute obstruction. 
This is particularly true of tumors of the sigmoid where the 
calibre of the intestine is more limited and the contents of a 
more solid nature. The obstruction interferes with the vitality 
of the distended intestine, renders it difficult to obtain proper 
asepsis during operation, and if resection is decided upon there 
may be considerable trouble in uniting the distended to the 
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collapsed segment of bowel. If the condition is acute the 
absorbed toxins depress the heart’s action and the abdominal 
distention interferes with the action of the diaphragm; if 
chronic the interference with the progress of the food causes 
indigestion, nausea, gas and abdominal distention. , In sus- 
pected tumors of the large intestine careful examination should 
be made to arrive at a diagnosis before the stage of obstruction 
is reached. In the majority of instances the patient will have 
had symptoms upon which an early diagnosis of beginning 
obstruction can be made. There is, first, irregular bowel 
action, alternating constipation and diarrhcea with an unsat- 
isfied feeling after stool; the movement failing to give com- 
plete relief. Second, cramps in the abdomen attended by 
borborygmus, and the patient will nearly always be able to 
locate the site of obstruction as it will be found at the point 
where the internal pressure is most intense. Third, on palpa- 
tion the peculiar localized stiffening of the intestinal wall on 
the proximal side of the structure gives a “ tumor-like feel ” 
to the examining fingers which appears and disappears and is 
usually accompanied by gurgling of fluids and gases at the 
point of obstruction. Complete relaxation without anesthesia 
can usually be obtained in the hot-water bath and a tumor, if 
present, can be detected. In low-lying tumors the sigmoido- 
scope may reach the growth. Several times I have found a 
sigmoid tumor prolapsed into the rectum following a large 
soapy water enemata, so that it could be felt with the examin- 
ing finger. 

The danger of drowning from the regurgitation of intes- 
tinal contents during anzsthesia should not be forgotten, and 
every case of obstruction should have the stomach emptied 
previous to operation. As a matter of fact, by careful attention 
to emptying the stomach and the use of saline enematas, a 
great many patients can be tided through a serious attack of 
obstruction, and the operation performed later under more 
favorable conditions. 

The Incision.—In proposed resection of the large intestine 
the incision should be placed to the inner side of the seat of the 
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disease. If the diagnosis has not been established it 1s best to 
make a median incision through which the hand can be used 
to explore the abdomen. A second working incision can then 
be made at the most convenient situation. The utmost care 
must be taken to prevent infection from intestinal contents. 
If the proximal gut is greatly distended it will be best to make 
a temporary incision into it at a point where the mesocolon 1s 
sufficiently long to allow its being drawn well out of the 
abdomen, and with a tube empty the contained material after 
the method of Monks. Treves states that emptying the dis- 
tended intestine at a point above the obstruction has reduced 
the mortality of operations one half, in acute conditions. 

Mobilization—The most important technical feature is 
mobilization of the large intestine for purposes of operation. 
The large intestine has a very long mesentery because all of 
its blood, nerve and lymph supply lies in the inner leaf of the 
mesentery and arises from the abdominal aorta and vena cava 
or in that vicinity. It is true that the outer leaf of the mesen- 
tery is exceedingly short, if not absent, in the ascending and 
descending colon and iliac sigmoid; but as the outer leaf con- 
tains no structures of importance it is only necessary to divide 
it, lift the colon from its bed and swing it on its inner leaf to 
the midline. Therefore, the sine qua non for efficient opera- 
tion is to locate the lesion, divide the peritoneal reflection to 
the abdominal wall, which mobilizes the part and allows it to 
be completely drawn outside of the abdomen where it can be 
adequately surrounded with aseptic pads for clean work. By 
holding the color up to the light the blood vessels can be identi- 
fied in the inner leaf of the mesentery, and caught, tied and 
divided. Mr. Moynihan shows that in this way even the 
descending colon may be mobilized so that it can be anasto- 
mosed with the rectum or even brought down to the sphincter 
muscles. The transverse colon can be readily mobilized by 
dividing the gastrocolic omentum. 

In separating the colon and ligating the blood vessels there 
are some structures that must be identified. 
First, the duodenum, a portion of which is bared in making 
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a proper exposure of the ascending colon and the hepatic 
flexure. For this reason great pains should be used in the 
ligation of the right colic and right branches of the middle 
colic vessels so the duodenum will not be injured or caught in 
the teeth of the forceps during operation (Fig. 2). 

Second, the ureters must be identified and separated from 
adherent growths of the ileoczcal coil and ascending colon on 
the right side, on the left from the descending colon, and espe- 
cially from the sigmoid. It must not be forgotten that just 
after the ureters cross the common iliac vessels they are adher- 
ent to the peritoneum and that as the colon is mobilized and 
pushed toward the median line the ureters go with it. Almost 
invariably the left ureter will be carried with the sigmoid and 
should be identified and separated before the resection is com- 
menced (Fig. 2). 

Third, the vasa deferentia are closely associated with the 
lowest sigmoid and rectum and while not so important, they 
should be protected from accidental injury. 

The mobilization of the lowest sigmoid is readily effected 
by incisions along the broad ligament just under the ovaries 
and tubes in the female, or at the same situation in the male. 
These are joined by a transverse incision at the bottom of the 
Douglas pouch. By identifying and separating the ureters 
this entire portion of the bowel can be lifted cleanly from the 
hollow of the sacrum. ‘The superior rectal artery comes 
readily with the intestine, but the middle sacral, which is 
usually present, and may be of considerable size, must be 
caught and tied. 

In the removal of malignant growths of the large intestine, 
it will sometimes be found that a neighboring viscus has 
become involved and is attached to it. If conditions other- 
wise are favorable this should not be looked upon as a contra- 
indication to operation. We have in such cases five times 
resected portions of the small intestine, on two occasions resect- 
ing two entirely independent loops of ileu: i, and after complet- 
ing the resection of the small intestine we: have removed the 
diseased colon with the fragments of small intestine attached. 
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Twice we have removed portions of the stomach which were 
attached to tumors of the transverse colon, and three times 
the bladder has been involved, necessitating partial removal 
of the bladder wall. One of these cases was very interesting 
because of the now three-year recovery of the patient after 
the removal of a considerable portion of the bladder wall, 
which was attached to and involved in a low-lying sigmoid 
cancer. Quite frequently in the female the ovaries, tubes and 
uterus become attached to sigmoid growths, and it adds but 
little to the difficulties and dangers of the operation to remove 
these attached organs from before backward in one mass with 
the original disease. 

Method of Anastomosis.—In our experience it has made 
comparatively little difference by what method the anastomosis 
was accomplished as long as the opening was large enough. 
Granting that end-to-end intestinal union is ideal, the result 
of the lateral, or end to side, have been, functionally, just as 
satisfactory. In union between the large and small intestine 
we have usually made the lateral operation by suture, leaving 
as small a pouch as possible beyond the opening 
to be quite immaterial whether it is made isoperistaltic or anti- 


and it seems 





peristaltic—which ever way the intestine will come together 
without angulation or traction; but in lateral union between 
two parts of the large intestine the resection should be iso- 
peristaltic and the openings brought close to the stump ends 
so as not to leave a distal pouch. Ileocolostomy is the safe 
operation because the contents of the ileum are fluid as com- 
pared with the solid or semi-solid character of the matter in 
the colon. 

In end-to-end resection of the large intestine it is rather 
necessary for a safe anastomosis that at least one of the frag- 
ments should be well surrounded by peritoneum. In the 
ascending and descending colon and the iliac sigmoid, the 
inadequacy of the peritoneal covering may result in fistula 
formation, a condition which is most troublesome to heal. 

For this reason in like cases resection of the sigmoid has a 
much higher mortality than resection of the cecum. 
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The lateral operation gives very satisfactory results in 
such cases. If there is marked obstruction and distention, the 
three-stage operation of Mickulicz and Paul has much to com- 
mend it. At the first operation the tumor, with the mesentery 
and glands well detached, is drawn out of the wound and the 
proximal and distal loops united by sutures. The part to be 
excised is then, if possible, drawn through a separate incision 
in the abdominal wall of just sufficient size to carry it easily 
and hold it in good position. The peritoneum is united by a 
few interrupted sutures to the two limbs of the intestine on 
the inner aspect. If the symptoms of obstruction are severe, 
a small incision is made in the exposed mass proximal to the 
obstruction, and a rubber tube is introduced through which the 
intestinal contents are carried into a receptacle. The tumor 
with the attached intestine is cut away on the third to fifth 
day and a heavy clamp applied to the spur on the twelfth to 
sixteenth day; this bites its way through about six days later. 

Of late, we are doing the three-stage operation less fre- 
quently, as it does not permit of such extensive and careful 
dissection as is necessary for the removal of the lymph chan- 
nels, and the patient is subjected not only to a tiresome con- 
valescence and unpleasant external fecal discharge for a num- 
ber of days, but a secondary operation may become necessary 
for complete cure on account of fecal fistula. 

In all resections we now use the two-row suture method 
with holding-clamps, and I would say again that the impor- 
tance of the method of anastomosis, whether end-to-end, side- 
to-side or end-to-side, has been exaggerated. The more nearly 
the intestine approaches the normal the better the prospects 
of end-to-end anastomosis, but with a distended intestine from 
obstruction, the less the mesenteric attachment is handled the 
better, and the lateral method is safe and satisfactory. On 
several occasions [| have had an opportunity to see the result 
of lateral anastomosis after one year or more, and only a 
small elbow, at most, marked the site of the union. 

In making resections one is not always satisfied with the 
appearance of the bowel union, and fears leakage. We have 
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in several instances fastened the anastomosed part to the peri- 
toneum just underneath the incision, carrying down to it strips 
of rubber tissue so that if leakage occurred it could readily 
make its way to the surface, or the entire anastomosis can be 
suspended on a roll of rubber tissue in such manner that in a 
few hours it will become protected by adhesions to the peri- 
toneum at the site of the abdominal wound. Gauze should 
not be used for this purpose as it becomes entangled in the 
plastic lymph and is quite often followed by fistula. 

There is a group of low-lying sigmoid tumors which are 
exceedingly difficult to get at and where a combined abdominal 
and perineal operation becomes necessary. As a rule, the 
whole of the rectum must be removed and the sigmoid attached 
to the anal muscles, although occasionally the cut end can be 
united directly to the rectal stump by the method of Tuttle, 
Maunsel or Weir. After direct union between the sigmoid and 
rectum we have passed a three-fourth inch rubber tube with an 
oblique end and lateral eye from the anus upward into the 
sigmoid several inches above the union and fastened it by a 
suture to the anal margin. ‘This tube is left from four to ten 
days to carry gas and fzces by the suture line. In two cases 
of this type we closed the end of the rectum completely, leaving 
it as a pouch, and made a permanent left inguinal colostomy. 

The abdominoperineal operation for low-lying sigmoid 
growths has been unusually fatal in fleshy males. On two 
occasions, in males weighing 200 pounds or more, we have 
removed the tumor by the posterior route, by an incision which 
passed from the anus upward along the left side of the sacrum, 
excising the coccyx. The anus was closed with sutures and 
the rectum dissected out of its muscular bed. The peritoneum 
vas opened in front and the entire rectum with the fat and 
glands lifted from the seminal vesicles, prostate and bladder. 
By lateral incisions the peritoneum was separated and the 
rectum, tumor and necessary sigmoid amputated, the proximal 
end of the sigmoid carried down to and sutured into the 
muscles below. We have followed the recommendation of 
Peck and left the distal end of the sigmoid closely sutured for 
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four to seven days following operation. In this way we have 
obtained complete primary union and had a fair muscular 
control in four weeks. 

One would suppose that complete obstruction of the intes- 
tinal stump for several days would lead to great distress if not 
to more serious effect upon the patient, but if the bowel 1s 
allowed to become quiet for twenty-four hours before opera- 
tion, and if during the time of complete obstruction the patient 
is kept on albumin water, strained soups, etc., the majority 
will go three or four days, or more, without much trouble. 
This effect can be continued for a day or two longer if the gas 
pressure becomes great, by putting a small cannula with a 
rubber tube attached into the projecting sigmoid stump, to 
carry off the gas. 

In several low-lying carcinomas in the female, where the 
patient was very much reduced from bleeding and sepsis, we 
have done the Quenu-Tuttle perineal resection of the entire 
rectum and lower sigmoid with satisfaction. 

I am quite well aware that the posterior and perineal routes 
are not to be recommended for sigmoid tumors, but in the 
obese and the very anzmic, operations of this type are well 
borne, and have, in our hands, been followed by complete 
recovery. 

Any one trying it for the first time in these cases will be 
surprised at the ease and safety with which the rectum, sig- 
moid, and tumor can be removed, together with the fat and 
glands, to a point as high as the promontory of the sacrum. 


III.—ONE HUNDRED CONSECUTIVE RESECTIONS OF THE LARGE 
INTESTINE IN THE ADULT. 


In the 100 resections there were 12 deaths, a mortality of 
12 per cent. Most of the deaths were due to sepsis and 
exhaustion, and they illustrate the baneful influence of obstruc- 
tion which was present in nearly all of the fatal cases. This 
brings up the question as to whether preliminary colostomy or 
enterostomy is generally advisable as a preparatory measure 
in severe obstruction. 
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When it is possible, we prefer to resect at the primary 
operation, contenting ourselves with emptying the proximal 
side of the intestine of its contents. But if the intestinal wall 
is thickened and soggy, threatening the security of the suture 
line, a preliminary colostomy is advantageous. The opening 
is not, as a rule, closed at the time of resection, but is allowed 
to remain open as a safety-valve and closed later if necessary. 

Of the 100 resections 61 were for malignant disease with 
8 deaths, and 39 for benign conditions with four deaths. Sur- 
gically speaking, it is wise to consider malignant disease of 
the colon in three anatomical groups. 

Group I. Cancer.—The Caecum and Ascending Colon 
was removed for cancer 24 times with 3 deaths. Twenty-three 
were carcinoma with 2 deaths, and 1 sarcoma with no operative 
mortality. 

Group Il.—The Transverse Colon, including the hepatic 
and splenic flexure, was removed for carcinomatous neoplasm 
7 times with 1 death. 

Group III.—The Descending Colon and Sigmoid was ex- 
cised for carcinoma 30 times with 4 deaths. 

Group I. The Caecum (Figs. 3 and 4).—The ascending 
colon is classed with the caecum because many cancers involve 
the margin of the ileoczcal orifice and extend upward into 
the ascending colon and downward into the cecum, therefore 
possibly involving the ileocolic and right colic group of glands. 

The first step in the resection of the head of the colon is 
to liberate the caecum and ascending colon by an incision 
through the outer peritoneal attachment, and with a piece of 
gauze the intestine with the tumor and fat is wiped cleanly to 
the muscles as far as the superior mesenteric origin of the 
ileocolic and right colic vessels, which are tied at once, 
enabling a sure dissection of the mesenteric glands and fat. 

The greater ease and safety with which union between the 
small and large intestine can be secured as contrasted with 
resection in continuity of the colon, is of great technical 
advantage. This is equally true of resection of the hepatic 
flexure. Looked at from a purely technical standpoint, a car- 
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cinoma existing at any point between the ileoczcal orifice and 
the juncture of the right with the middle two-thirds of the 
transverse colon can be most safely treated by complete resec- 
tion of all the large bowel up to that point, and this also most 
effectually removes the lymphatics. 


Fic. 3. 


Wa Nes tS JA bs 1k HT ey' i 4 ON" 
/ is py. Wa q Fle: GbL, LONE 


. KA /! /} heey, 
hi AV) Sa y wb 


Sa2x_e>e + 


A.Colica med 


ALColica Aex . 


A lLieo toliea 





Midd 5 ee 


Carcinoma of cecum. Dotted lines show lines of resection. 


In carcinoma of the czcum it is necessary to remove the 
ileoceecal group of glands with the ileocaecal mesentery, and, 
therefore, not less than the terminal 6 inches of the ileum must 
be excised. The ascending colon should also be excised in 
order to secure the right colic vessels and tributary glands. 

The type of disease was usually found to be adenocarci- 
noma and the ileocolic glands were nearly always affected. 
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In some specimens the disease appeared to have had its origin 
in the appendix. However, the appendix was so thoroughly 
involved as to make it impossible to arrive at any accurate 
conclusion on that point. 

In the past three years we have operated upon and recog- 
nized microscopically six cases of primary appendiceal carci- 
noma, one-fifth of one per cent. of the total operations for 
appendicitis in that time. As pointed out by Harte, cancer of 
the appendix is usually of small size, not larger than a pecan 
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Lateral anastomosis following excision of cecum and ascending colon, between lower ileum 
and hepatic flexure. 


nut. It is seen most frequently in the second and third decades 
as contrasted with adenocarcinoma of the cacum, which is 
most frequent in the fourth and fifth decades of life. Primary 
carcinoma of the appendix is of the spheroidal or basal-cell 
type. It seldom involves the lymph nodes, although LeConte 
reports one such case. In two of our cases the microscopic 
resemblance to endothelioma was striking. While in our cases 
of primary carcinoma of the appendix the caecum was usually 
partially resected, they are not included in the statistics as the 
continuity of the intestinal canal was not affected by the opera- 
tion. 
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Group Il. Cancer of the Transverse Colon and Flexures 
(Figs. 5 and 6).—In this group there were 7 cases with 1 
death. The percentage of inoperable carcinomas of the trans- 
verse colon in which no operation could be done was higher 
than in any other group, as there appeared to be relatively 
early involvement of the lymph nodes about the head of the 
pancreas. 

In resections involving the middle of the transverse colon, 
the middle colic artery should be ligated early and the separa- 
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Cancer of hepatic flexure. Dotted lines show proposed resection, 


tion of the glands started with that vessel. This will at once 
show the extent of the devitalized colon which must be 
removed. 


Involvement of the splenic flexure is prone to early and 
extensive adhesions, and local extension along these pathways 
of the carcinomatous process is a more frequent bar to resec- 
tion than lymph metastasis. If the costocolic ligament and the 
outer peritoneal attachments are divided as the first step of 
the operation, the splenic flexure is liberated, and with the 
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glands and fat can be drawn well out of the abdomen, and 
early ligation of the right and left colics at proper points facil- 


itates further manipulations. 

Groupe III. Cancer of the Descending Colon and Sigmoid 
(Figs. 7 and 8).—In this group there were 30 cases with 
j 4 deaths. The steps of operation are similar to those 
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Lateral anastomosis following resection of hepatic flexure between lower ileum and trat 
verse colon. 
of the cecum and ascending colon. Liberation by division 
of the outer peritoneal folds, and early ligation of the 
blood vessels at their origin, enables easy removal of the 
glands and fat so that resection can be completed outside of 
the abdominal cavity. Ideal resections with complete removal 
of the lymphatic tributaries may necessitate ligation of the 
inferior mesenteric vessel on account of the importance of 
securing that gland, which, according to Moynihan, almost 
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invariably lies at its origin. Wide removal of the peritoneum 
and surrounding fat is as necessary as the removal of the 
glands. 

Resections for Benign Disease of the Large Intestine.— 
Of the 39 resections for benign conditions, 2 involved the 
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Cancer of sigmoid. Dotted lines show proposed resection. 


entire colon; both recovered. Twenty-four involved the 
cecum and ascending colon with 1 death. Two of the trans- 
verse colon with 1 death, and 11 of the sigmoid with 2 deaths. 

Group I. Two Colectomies for Chronic Ulcerative Coli- 
tis.—Nearly all the colon was removed; both made a good 


recovery. 
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Group II. Caecum and Ascending Colon.—There were 24 
resections of the cecum and ascending colon with 1 death. 

(a) Inflammatory Disease, 11 with 1 death_—This group 
is made up of an assortment of inflammatory conditions in 
which the continuity of the bowel had been destroyed by infec- 
tion or its results, such as, sloughing causing large fecal anus 


at the ileocecal juncture, impossible of closure by plastic 
operation. 
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End-to-end anastomosis following resection of sigmoid Note mobilization of splenic 
flexure and descending colon. 


Three of the latter resections required simultaneous resec- 
tion of the sigmoid because of previous attempts, not in our 
clinic, at closing the fecal anus by anastomosing the caecum to 
the sigmoid. Attempts to cure fecal fistula by performing lat- 
eral anastomosis with the view that short circuiting would 
permit the fistula to heal is usually a mistake. If there is no 
obstruction, the vermicular action of the intestine constantly 
tends to carry the ingesta past the artificial opening along the 
normal lines of the bowel, and not only is the patient not cured 
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of the disease but a serious complication is added when later it 
becomes necessary to operate for a definite cure of the lesion. 
[t is a simple matter to circumscribe a fecal fistula by an inci- 
sion down to the peritoneum at some point outside of the intes- 
tinal adhesions and introduce the finger as a guide. The less 
firm adhesions are swept loose and the circumscribing incision 
deepened through into the peritoneal cavity. The intestinal 
loop containing the fistula can be drawn out upon the surface 
of the abdomen, surrounded with gauze and the fistula closed 
in the long axis of the intestine by two rows of sutures, the 
outer row preferably of interrupted linen or silk. 

(b) Intussusception.—-A benign fibromyoma of consid- 
erable size growing fromm the vicinity of the ileoczcal valves 
and projecting into the lumen of the cecum, causing intus- 
susception, was subjected to resection with cure. 

(c) Localized Tuberculosis.—Twelve cases with no deaths. 
Tuberculosis of the ileoczcal coil occurs in two forms— 
ulcerous and hypertrophic. Only one of the ulcerous type was 
subjected to excision, although a few patients were seen who, 
when they came under observation, were in a poor general 
condition with extensive fistulous tracts associated with mul- 
tiple tuberculosis in the small intestine, and usually with pul- 
monary involvement. Eleven of the resections were for hyper- 
trophic tuberculosis with well marked tumor, and in the 
majority it was difficult to differentiate them from carcinoma 
at the time of the operation. 

In addition to these 12 cases in which resection for tuber- 
culosis was performed there were a number in which the local 
condition was looked upon as being inoperable and some form 
of exclusion operation was made as a palliation for obstruc- 
tion. This was particularly true in our early experience before 
we became aware of the extent to which these operations could 
be carried, also because we looked upon irremovable lymphatic 
glands to be a contra-indication to resection. In several in- 
stances we have removed hypertrophic tuberculosis of the 
cecum with the ileocolic glands, and have left huge tuber- 
culous glands extending up along the aorta as high as the 
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diaphragm, their size varying from that of a walnut to an 
egg, with complete and permanent cure of the patient. Shut- 
ting off the supply of infection evidently enabled nature to 
overcome the poison which had already been absorbed into 
the glandular system. In several of the specimens the bovine 
type only of tubercle bacilli were found to be present. 

In 54 cases, 1 per cent. of the total number of appen- 
dectomies, the appendix was the seat of tuberculosis. The 
cecum was nearly always involved at the base and extensively 
removed. These cases are not included in the statistics because 
the continuity of the bowel was not interfered with in the 
operation. Many were apparently the original focus of an 
extensive tuberculous peritonitis and the operation was under- 
taken for this symptomatic condition. 

Group Il. Resection of the Transverse Colon.—The 
transverse colon was resected twice for benign disease, once 
for diverticulitis and once for fibrolipoma, with 1 death. 

Group III. Sigmoid.—The sigmoid was resected 11 
times with 2 deaths. (a) In one case of Hirschsprung’s dis- 
ease, or giant colon, the sigmoid with the ascending and trans- 
verse colon was excised with cure. (b) Fibrolipoma, I resec- 
tion with recovery. (c) Two for tuberculosis, 1 of the ulcer- 
ous type and 1 of the hypertrophic variety; both recovered. 
(d) Five were for diverticulitis with two deaths. This last- 
named condition is very curious and is due to pouching of the 
mucous membrane through small defects in the muscular coat 
of the colon in which fecal concretions form and result in 
acute or chronic inflammation. A well defined tumor is usually 
to be felt which is tender during the acute stage and accom- 
panied by mild general symptoms of infection. These tumors 
have often been diagnosed as carcinoma, and in three out of 
five resections for this condition in the colon the diagnosis 
was only cleared up with the microscope. For a full report of 
five of these cases see article by Mayo, Wilson and Griffin, in 
Surgery, Gynecology and Obstetrics, July, 1907. 

The sigmoid was resected for inflammatory pelvic dis- 


ease two times with recovery. 
2 
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In the group of resections we have not included a consid- 
erable number in which the sigmoid was more or less involved 
or injured in the course of operation for diseases of the pelvic 
organs, as the consideration of these should be undertaken in 
connection with the diseased processes of which they were the 
accidental rather than a primary part. 

I am indebted to Dr. M. S. Henderson for compiling the 
following table of statistics from the records at St. Mary’s 
Hospital, and also.for the correspondence involved in ascer- 
taining the present condition of the patients. 


ONE HUNDRED CONSECUTIVE RESECTIONS OF THE LARGE INTESTINE IN THE 


ADULT. OPERATIONS PERFORMED AT ST. MARY'S HOSPITAL, ROCHESTER, 
MINNESOTA, BETWEEN FEBRUARY, I898 AND FEBRUARY, 1909. 


Of the 100 resections 61 were for malignant disease with 
8 deaths (13 per cent.). 


CANCER OF THE CHCUM AND ASCENDING COLON. 


aren AT GORIOR: Bono tee hacia ews seem ere ib sawisd 24 
IE ees: sn SEK PRESEN ONITH SERRE aad BR GR ROS erm alenieiees 17 
RUE sla Nok ase Sitc an te eRe ek ems hain alee alee aetne eels "4 
Pate ORO Shin 5 occ Cee tee ae Ahab Ov 8 sb ie ee ieee neeeRs 72 
ae SN Sos ia sv wii pista baw iene se wre o co nial wis amie poe eNS 31 
RO NO oa oi ia bi S ROE SONS CRROA RAO OURS OED iemiatees 48 
Patients of ages between 30 and 40 years.......ssecssesesees | 
Patients of ages between 40 and 50 yealrS.......sccccescocecs II 
Patients of ages between 50 and 60 years...........sceeseees 2 
Patients of ages between 60 and 70 yearSs........cccceccecees 3 
Patients of ages between 70 and 80 years.......ceccceccccces I 
Average duration of symptoms 13 months. 

SII GOOD i .kbndksin be nndds wndave ved (12.5 per cent.) 3 
Patients dying within 1 year after operation................. I 
Patients dying between 1 and 2 years after operation.......... 3 
Patients alive less than 1 year after operation................ 2 
Patients alive 1 to 2 years after operation........cccccccccces 2 
Patients alive 2 to 3 years after operation...........ccccccecs 3 
Patients alive 3 to 4 years after operation.............ecee00. 2 
Patients alive 4 to 5 years after operation.................22- I 
Patients alive 5 to 6 years after operation.............ceeeee0- I 
Patients alive 6 to 7 years after operation...............000% I 
Patients alive 7 to 8 years after operation.................02. I 
PORE. UNE OMENS. Sikes SS Pekin wine wes a Weeewaelecepew eu 3 
ONE scip vce MAMA ee be N y anlel sswk CRESS s na Same ees 24 


Of 11 patients operated upon more than 3 years ago, 10 have 
been traced. Six, or 60 per cent., are alive and well to date. 
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SURGERY OF LARGE INTESTINE. 


CANCER OF THE TRANSVERSE COLON INCLUDING THE HEPATIC AND 
SPLENIC FLEXURES. 


POS GE QUNNB i 66s io cheb daw as cdr ise ee 7 
SE Nid cbddexaniacn c0sseuddudus dio vaveses Garena 2 
OUR 260s. caren ddoxc da eanslet eexcanceeue waerdenuan ees ‘Snekre 5 
NG OE sk oan sic 000cncincedieinte eas 66 
iD 20 PU oi nseikessceniii cee 35 
Fe EE EE POE PT rr Ter re 52 
Patients of ages between 30 and 40 yearS.............ceeeees I 
Patients of ages between 40 and 50 years............c0eee eee 2 
Patients of ages between 50 and 60 years.............2-+20++ 2 
Patients of ages between 60 and 70 yearS................000: 2 
Average duration of symptoms 16 months. 

SD i vicki ho s'nss idee (14 per cent.) 1 
Patients dying 1%4 years after operation.................... I 
Patients dying 2 years after operation ......cecccccacscie I 
Patients alive and well 1 year after operation................ 2 
Patients alive and well 3 years after operation................ I 
INGE MOE: TOCMIEOs x. ci2eaeidsicware lie temas Memedaxeloeeen tas I 
ROME - cis caaunlic Ook prea e Cems ean eo oaaare tae wae tee ee re ae 


CANCER OF THE SIGMOID. 


INGER: GE CARER 6 do Secon oialicncdcuis weanesacuwemneeuneka 30 
BE. ccdnancudasekdesd 4 bib bes med co yanekeneceuae eee ae 21 
CMMNE) siiaclra CeCe cs Aaaly BEd ORMERTET OREO ee ae awa enue 9 
Pia GE SE Osos Ri 4 hs a eee ha ven eae deraenmeaEe 71 
PAE 5s TE WON ioe cack Ken es ddcadanuwewetmieu wen eames 31 
POCORN SO circ civaedaecin ou haces hereunanereeadausae aes 52 
Patients of ages between 30 and 40 years...........cceeceees 5 
Patients of ages between 40 and 50 yearS............ceeeeees 7 
Patients of ages between 50 and 60 years...........sceeeeees 8 
Patients of ages between 60 and 70 years...............0000: 8 


Patients of ages between 70 and 80 yearS...........-ceeeee2+ 2 
Average duration of symptoms 2 years. 


Operative. mistahite sss civcvssacavin sank ccesed (13 per cent.) 4 
Patients dying 1 year or less after operation................. 3 
Patients dying 1 to 2 years after operation........... 5 
Patients dying 2 to 3 years after operation.................. I 
Patients alive and well 1 year after operation................ 7 
Patients alive and well 1 to 2 years after operation.......... 5 
Patients alive and well 2 to 3 years after operation.......... 2 
Patients alive and well 3 to 4 years after operation.......... 3 
ORME: ec occsc Cu C8 he week TEEPE Ku ean a AERIS oan 30 


Out of 6 cases operated upon more than 3 years ago, 3, or 
50 per cent., are alive and well. 
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RESECTIONS FOR BENIGN DISEASES OF THE LARGE INTESTINE. 


POONNNE "BE DEBER «io oi. viccicov cesar ties (4 deaths—1o per cent.) 39 
Colectomy for ulcerative colitis (nearly all of the colon re- 
NN yas io ies Stier bares nek abies Ven wise Cesinesnncees 2 
CE TE I Bian os on sis vices cnaweccvciewsesinn vee 24 
i ve canine g whine E EERE RERHLN 12 
ROMEO NS AMOR ies Girard sciaroes whew row aD a DEES oa Hes 1] 
INI oss Ferre es coon prea rdin ne se ix aes I 
Transverse colon, including hepatic and splenic flexures...... 2 
SN ND ay cere sw ahah es orac ick RS alee I 
IND a ka sidwikeucdeksa seers Sree << .lU 
Descending colon and sigmoid.................cccceccccesecs II 
IN ns Gordie cle notes aC ee le a We Sule oe 2 
I a Neichoataniretctk csi tomie ie’ D (2 deaths) 5 
PD heals pi ibs salt barecda ik wurerebins ox6 oNas Uabee teers I 
IT ND ysis Sees ORs Ke ewe cab ves I 
et ee ee ae eA 2 
BE? picwreevunta ce cnses Soest ances 39 
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DISTORTION OF THE MESENTERY AND ITS RELA- 
TION TO INTESTINAL OBSTRUCTION.* 


BY JOSEPH D. BRYANT, M.D., 
OF NEW YORK, 


Surgeon to Bellevue and St. Vincent's Hospitals. 


For the purposes of this occasion, Distortion of the 
Mesentery is considered to mean the twisting or otherwise 
forcing out of shape of the mesentery by disease process, 
and thereby so disarranging its normal relation with the 
attached intestine as to change the orderly course of the latter 
with reference to it. Torsion of the mesentery, as commonly 
expressed, is not included in this title. It seems not at all 
unreasonable to conceive that the forcing out of shape in this 
manner of the mesenteric curtain, to the lower border of 
which the intestine is attached, would change the normal re- 
lations existing between them to a sufficient degree as to 
modify correspondingly the functions of the included intestine. 

The stimulus prompting the conception of the title and 
promoting the birth of this paper, had its origin in the strik- 
ingly interesting, and, to me, instructive features incident to 
a case recently coming under my notice from lay sources, 
which was characterized by long-standing and progressively 
increasing symptoms indicative of intestinal obstruction. The 
nature of the obstructing cause was at first problematical, 
being regarded as functional; then, as functional with organic 
complications, the latter of which finally dominated the vary- 
ing picture of distress so long as the patient remained under 
observation. It, therefore, naturally follows that the syn- 
drome of this case is divided into two parts, viz.: the early 
or the recounted part, and the later or the observed part, at 
least, so far as the writer is concerned. And, in expressing 
the indications of disorder in this instance, especially those 
manifestations will be told which are regarded as not being in- 
consistent with a belief in the peculiar nature of the obstruc- 

. Read by title before the American Surgical Association, June 3, 1909. 
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tion, and its probable location. A plan like this necessarily 
eliminates, except for comparison, many of the multitude of 
common symptoms of intestinal obstruction, and correspond- 
ingly abbreviates and emphasizes the text and the facts that 
are regarded as being expressly related to the problem. 


It appeared, in this instance, according to the recounted 
symptoms, that, at longer or shorter intervals of time for several 
years, there had occurred brief attacks of intestinal colic usually 
accompanied with nausea and vomiting, as the distinguishing 
traits. The frequency and severity of the attacks, though differ- 
ing in degree from time to time, gradually increased in these 
respects, until the uncertainty of the time of their coming and 
going, and of their severity, obviously founded a most unhappy 
and insecure state of affairs. Usually, in these instances, how- 
ever, a mild anodyne, supplemented with a gentle cathartic, 
afforded prompt relief—a relief commonly marked by copious 
evacuations of semi-solid material, sometimes with distinctive 
features of indigestion, but with no evidence of obstruction. 
Afterward, however, a decided change occurred in this, the 
negative feature of the case. For, in an attack apparently in- 
duced, as often before, by indiscretion in diet, it is recounted 
that there developed after twenty-four hours, genuine symptoms 
of intestinal obstruction, which refused obedience for forty-eight 
hours longer to the usual remedial means employed in these in- 
stances. Soon after, however, a copious bowel evacuation suc- 
ceeded an escape of offensive flatus, the apparent sequel of a 
deferred, hopefully employed, high enema. Complete comfort 
followed at once. But, singularly enough, within an hour after 
the stool, nausea ensued which was promptly and finally relieved 
by abundant vomit having a distinct fecal odor. Also, it is told 
that during the height of this attack, the turpentine and the 
asafcetida separately employed in the high enemata for the pur- 
pose of fecal dislodgement were tasted by the patient soon after 
their introduction. A fact which happened thereafter, it is said, 
on two occasions with the use of asafcetida with a similar inten- 
tion. After the prompt subsidence of this attack, I was told that 
comparative quiet reigned in the abdominal affairs of the patient 
for nearly eighteen months. Before, during, and subsequent, to 
this attack, nothing of diagnostic significance related to the afflic- 
tion, could be ascertained by physical examination so long as the 
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patient came under our notice. Later, the painful digestive 
attacks increased in frequency, happening once in four or five 
weeks, in fact, were not infrequently prompt complications of 
slight constipation and of errors in diet. And, too, before final 
relief from an attack came in sight, fecal vomit in varying 
amounts was in evidence—at least, once in three or four months. 
And, at one time, the attacks bid fair to wear the patient out 
through the torment of spirit and physique, which they imposed 
at uncertain intervals. 

The pain was rarely severe, it being often readily controlled 
by a small amount (% or */,, grain and less) of morphia, given 
hypodermically once in six or eight hours. The pain was located 
primarily, and throughout the attack, in the navel region. It 
sometimes came suddenly without premonition; again with a 
sense of indefinite gastric or abdominal distress; and often in a 
gradual manner, with or without important manifestations. Some 
general tenderness of the abdomen was present, especially if the 
attack was severe, but no circumscribed points of tenderness 
could be determined in slight or severe attacks until late in the 
history of the case, when, after severe attacks, varying and vague 
points of tenderness were noted only in the navel region. The 
region of the appendix and of the gall-bladder, however, was 
free from all uncomfortable manifestations. Local or general 
tension of the abdominal muscles was never observed. Tympany 
was absent during slight attacks, and was not pronounced during 
the severe. The pulse exhibited but little change from normal, 
except during the later part of my observation, when it, very 
naturally, was accelerated by pain and fever. The temperature 
(rectal) rarely reached 100 F. until during the later attacks, 
when it would go up a degree or two, and even higher, and then 
suddenly fall a degree or more in a few hours (6 or 8) before 
the symptoms of obstruction were relieved, usually by copious 
alvine dejections. So constant was this phenomenon in these 
later attacks as to become of special significance as indicating 
approaching relief. During the last two attacks known to me, the 
remission was quickly followed by abdominal pain, and return of 
temperature which, soon after, resumed the usual low figure of 
the preceding attacks. It would seem as if in these special in- 
stances, brief arrest of recovery had happened, resulting, perhaps, 
in slight re-obstruction and consequent increased degree of infec- 
tion. Especially so, since their temperature of 103 F. and 104 








232 JOSEPH D. BRYANT. 


F, for a short time, would then suddenly fall to nearly normal, 
attended with perspiration. Nausea was common with the onset 
of the pain, and often vomiting, the vomit being composed usually 
of the contents of the stomach, followed by bile. In several 
instances, however, the vomit became fecal, sometimes very 
promptly and unexpectedly, and once, primarily, then again, later 
in the course of the attacks. In one instance, free fecal vomiting, 
and a simultaneous large stool terminated at once a seventy-hour 
period of apparent obstruction. In this instance, the physical 
characteristics of the two discharges, oral and anal, were similar 
in color, odor, and consistency. The color was brown, the odor 
fecal, and the consistency semifluid. A chemical examination 
of these discharges disclosed the presence of indol and skatol in 
each, and with but little more of these agents in the stool than in 
the vomit,—a difference which, at the time, might well have 
prompted the thought that the intestinal obstruction, in this in- 
stance, divided somewhat equally the field of abnormal develop- 
ment of these substances. For, were the obstruction located at 
the proximal side of the region of development, one would not 
expect the presence of either substance in the vomit. 

In the majority of attacks, the symptoms of intestinal obstruc- 
tion yielded quite promptly to high enemata and colonic irri- 
gation. At times, however, these agents produced no apparent 
effect, even on repeated employment. It sometimes would seem 
as if the obstruction—at uncertain periods (30 to 75 hours after 
attack)—would yield more to intestinal effort than to human 
contributing influences. That is to say, the morbid physi- 
ology of the intestine itself apparently was more potent for relief 
on these occasions than were the special efforts of those in charge 
of the case. In one instance, however, when other measures 
afforded no relief, two quarts of warm sweet oil, slowly intro- 
duced as high as possible into the bowel, were, in the course of 
an hour, followed by copious discharges of soft fecal content, 
succeeded by prompt relief lasting for a brief period. A curious 
sequel to this experience was the frequent passage in the stools 
for about twenty-four hours, of varying small amounts of sweet 
oil. It appeared as if the oil had been sequestered in the bowel, 
so as to be returned in divided portions from time to time, as 
the actions of the bowel would require. Also a manifestation 
which pointed to the presence of isolated collections of fecal 
matter in the small intestine, happened in two instances later in 
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the history of the case in the following way: The administration 
of a saline cathartic was followed promptly only by brown watery 
evacuations strongly impregnated with indol and skatol. This 
result would not be expected in the instance of an empty colon 
already rinsed well by saline catharsis and irrigation. In these 
instances, however, a liberal dose of castor oil was promptly fol- 
lowed by a large soft fecal evacuation. It therefore appeared 
as if the fluid dejections had passed across or through dissemi- 
nated accumulated faces in the small intestine, thus staining and 
impregnating them with indol and skatol. For, had the amount 
of fecal gathering disclosed by the cathartic been circumscribed 
in the small intestine, there is no doubt that tumor would have 
been present on manipulation, hence the belief in circumscribed 
dissemination. In the second instance, after ingestion of milk 
the rapid appearance per anum of milk-colored discharges fol- 
lowed by an abundant fecal movement from castor oil, suggested 
the presence of fecal accumulation in the small intestine, especially 
when the colonic irrigating fluids, just before employed, had been 
returned uncolored. Again on frequent occasions, test doses of 
two grains of bismuth by mouth, in the instance of fluid diar- 
rhcea, promptly discolored the anal discharges, thus clearly 
demonstrating the fact of incomplete obstruction and the absence 
of a special diarrhcea of irritation from below. And, too, follow- 
ing this, the normal fecal discharges returned without the help 
of remedial agents, suggesting the further idea that but little, 
indeed, of the fluid discharge could have come from a local intes- 
tinal irritation caused by a fecal accumulation. 

It is but fair to say at this time that careful observation and 
study of the phenomena noted in this case, convinced the writer 
that, for some reason, an S trap-like arrangement in the course 
of the small intestine was present, and likely, too, in plural num- 
ber, at the lower curves of which passing fecal matters accumu- 
lated sufficiently on different occasions to cause more or less, and 
sometimes complete obstruction, often accelerated by indigestible 
matters of sufficient amount or suitable size, to completely and 
suddenly occlude the remaining part of the lumen. More often, 
however, it was believed that the pockets were emptied by local 
intestinal muscular contraction with more or less pain attendant 
thereon, and, at other times, wholly, or in part by the aid of 
cathartics, more especially castor oil. As already intimated, it 
was believed that at times an incomplete occlusion was present, 
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leaving only sufficient space to permit of the passage of saline 
evacuations over the fecal accumulations in the dependent parts 
of the receptive loops of the deformed intestine, thus tincturing 
the passing fluid with indol and skatol. The prompt passage, at 
times, of undigested milk and of bismuth-stained fluids for test 
purposes also served to substantiate the belief in incomplete ob- 
struction. And, too, on careful thought no other form of intes- 
tinal obstruction appeared so well to meet the syndrome of this 
case. It was not improbable that this obstruction was lo- 
cated in the ileum not far from the cecum, and also that the 
ileoceecal valve at times was pervious to fluids from below, and 
that active reverse peristalsis was a prominent feature. 


It should not be amiss now to further interpret, so far as 
practicable, the other various phenomena which pointed 
toward and added interest to the pathologic picture just 
sketched. 

The tasting on different occasions of the turpentine and 
asafcetida employed in high enemata for the purpose of over- 
coming intestinal obstruction, suggests at once that the 
obstruction could have not been complete, though so regarded 
at the time. Also, that reverse peristalsis had been rapid and 
pronounced at the time, as taste of the drugs happened during 
the brief retention of the enema. And, besides, for some 
reason, the ileocecal valve was not on guard in a manner 
commonly supposed to characterize its office. In this connec- 
tion, however, it is proper to say that intestinal peristalsis is 
not as simple a mechanism as is commonly supposed, and that 
antiperistalsis especially is a phenomenon the intricate nature 
of which is, as yet, not entirely settled. 

Practically, however, antiperistalsis is reported as having 
carried nourishing and medicated agents from the rectum to 
the mouth in a brief time in many instances. The writer in 
1892, in a hysterical patient, observed the vomiting from a 
test glycerine and methyline violet enema twenty seconds after 
its introduction into the bowel. A suspected communication 
in this case between the colon and the stomach was disproved 
by explorative examination. About the same time, the at- 
tachment of the divided ileum to the sigmoid flexure was 
practiced by the writer in order to short-circuit the intestinal 
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contents in the instance of an obstinate fecal fistula of the 
transverse colon. But, only a change in the consistency of 
the fecal discharge was observed, as the soft discharges of the 
ileum were carried up the descending colon by retrograde 
peristalsis, and escaped as before from the cutaneous opening 
of the fistula. Also, as a matter of established fact, and 
apparently shown by this case, a continuous peristalsis going 
rapidly from the rectum to the stomach, and, another kind 
arising at an irritated part of the intestine, and going from it 
in opposite directions may take place. 

That the inhibitory influence of the ileoczcal valve on 
peristaltic intercourse of the large and small intestines cannot 
be regarded as definite, is evidenced by the report that in 60 
per cent. of subjects (Debierre) the valve is found to be 
permeable from below. 

It seems permissible now, to point again and more fully 
to symptomatic features of the case which had been regarded 
as being of special significance in connection with the peculiar 
form of obstruction to which they had been assigned. Among 
them may be classed the nearly equal amounts of skatol and 
indol contained in the fecal matters simultaneously discharged 
from the mouth and anus. Of course, I was aware of the 
flood of fallacies that beset this proposition, but, it came to 
my mind and was not dismissed. The normal habitat of these 
diagnostic products of fecal substance is peculiar to the 
cecum and the first part of the colon. And, in this instance, 
it appears that the ileoceecal valve was pervious from the 
colonic side. Therefore, at first sight, it could be easily said 
that primarily both oral and anal dejections were largely the 
product of cecal and colonic activities, whose respective exits 
were made possible by the presence of an obliging ileoczcal 
valve. But, if such had been the case, the amount of skatol 
and indol in the oral dejection might well have exceeded that 
of the anal, since, to the contents of the cecum and nearby 
colon are these products easily peculiar. But inasmuch as the 
processes of decomposition breed skatol and indol anywhere 
in the intestine, in amounts proportionate to the contributing 
influences, and, as in this instance, the putrefaction changes 
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were general throughout, and, also, that an incomplete hinder- 
ing obstruction of some sort was lying between the cecum 
and the stomach, it was not singular, and one would expect 
the greater amount of these products to favor the anal exit 
of the area of their natural production. Also, classed as in- 
dicating the possible location and probable mechanism of the 
obstruction, will be recalled certain facts already stated in the 
varly history of the case viz.: The slow development, too 
slow, in fact, for the progress of the common kinds of intes- 
tinal obstruction. And the associated indications conform 
therewith. The phenomena recounted regarding the high 
sweet oil enema; the colonic irrigations; the skatol and indol 
impregnations; the milk and bismuth exhibitions; the castor 
oil responses ; the forecasting indications of spontaneous relief, 
etc., etc., appealed to the author with sufficient force to put in 
mind the theory already expressed, 1.e., “an S trap-like ar- 
rangement of probably multiple parts in the course of the 
small intestine.” This theory was promulgated before a 
tungible opportunity was afforded to determine the seat and 
mechanism of the obstruction by means of material examina- 
tion. Finally, however, by so doing, it was determined that 
nothing physically appreciable was at fault with the colon, the 
cecum, or the appendix. The first four or five inches of the 
ileum were normal. The succeeding seven or eight inches 
and the mesentery connected therewith were abnormal, the 
latter being distorted by chronic inflammatory process, so as 
to cause scalloped irregularities of the attached intestine for a 
corresponding distance. The wall of the intestine at this 
situation was much hypertrophied, thus giving rise to marked 
encroachment on the lumen of the gut, which otherwise was 
enhanced in places by the acute angles of the scallops them- 
selves. The intestine proximate to the obstructed part was 
moderately dilated and hypertrophied for a considerable 
distance. 

The marked hypertrophy which characterized the dis- 
ordered part of the intestine is regarded as the natural product 
of its crippled condition, especially in view of the well-known 
fact that the interference with the norma! flow of a fluid 
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through its natural channel at once provokes functional resent- 
ment of a greater or lesser degree on the part of the motor 
forces interested with the conduct and care of the function. 
And, also, that the effort required to keep pace with the 
demands of increasing interference develops the compelling 
forces correspondingly, as is made manifest by the increasing 
growth of the responsible parts engaged in the duty of func- 
tional activity and preservation. We can quite easily under- 
stand how, as in this instance, that near-together consecutively 
arranged developing interferences (scallops) with intestinal 
function could, sooner or later, cause slight, temporary, and 
finally more or less decided obstruction to the flow of the 
intestinal contents, attended with corresponding increase in 
dimensions and power of the propelling force, as represented 
by the muscular development of the part thus directly involved. 

It would appear to me that the disclosures of the examina- 
tion have reasonably established the conjectural diagnosis as 
related to the location and the mechanism of the obstruction. 
Also, that the phenomena recounted in connection therewith 
fit the physical findings amply, certainly much better than they 
can be adjusted to the mechanism of a different form of 
intestinal obstruction. 

A careful examination of the literature of intestinal ob- 
struction as related to mesenteric distortion (not volvulus) 
by competent persons, reveals no instance of similar intestinal 
disfigurement, or of like clinical history. In one instance 
only it appeared that the pressure of a large tuberculous 
mesenteric gland on the veins of the mesentery of the ileum 
had produced cedematous thickening of the walls of the 
corresponding part of the intestine to a degree causing suffi- 
cient closure of the gut, and modification of its functions to 
produce acute intestinal obstruction, for which resection of 
the part was made. 

What I have offered, on this occasion, is most respectfully 
submitted, and, for the time being, is all I would care to say 
regarding a matter which only time and multiplied op- 
portunities can fittingly adjust to the topic of intestinal 
obstruction. 
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I. STRANGULATED RETROPERITONEAL HERNIA 
OF THE INTERSIGMOID FOSSA. II. INTER- 
PARIETAL VENTRAL HERNIA AT McBURNEY’S 
POINT. III. RESECTION OF FOUR FEET OF 
INTESTINE FOR INTESTINAL OBSTRUCTION 
FOLLOWING REDUCTION OF STRANGULATED 
HERNIA EN MASSE FOUR MONTHS BEFORE.* 


BY WILLIAM B. COLEY, M.D., 
OF NEW YORK, 


Attending Surgeon to the General Memorial Hospital; Attending Surgeon to 
the Hospital for Ruptured and Crippled. 


I, STRANGULATED RETROPERITONEAL HERNIA OF THE INTER- 
SIGMOID FOSSA. 

INFANT, male, born September 8, 1907, weighed 7% pounds, 
apparently in every way normal at birth. The only unusual thing 
noticed the first 24 hours was the fact that the child cried almost 
constantly, and occasionally would spit up a little mucus; he had 
two meconium stools, passed normally. He continued to take 
sugar water and a mixture of 2: 20 milk, without vomiting. The 
second day he continued to cry nearly but not quite so badly as 
during the first 24 hours. At the end of the second day, when 
the mother’s milk began to come, he was put to the breast and 
suckled satisfactorily. There were no satisfactory bowel move- 
ments after the meconium stools, though the napkins were stained 
occasionally with fecal matter. I saw the child 24 hours after 
birth, also at the end of the first 48 hours, and could detect noth- 
ing abnormal in the abdomen. On the evening of the second day, 
54 hours from birth, the nurse thought the abdomen was more 
distended and somewhat harder on the left side and did not think 
the child was exactly right. The crying continued. The baby 
nursed well, however, during the night ; and, when seen by myself 
the following day at noon, 72 hours from birth, the nurse stated 
that the baby seemed very much better; she said it was nursing 
well and was getting plenty of milk from the mother. I again 
examined the abdomen. I found no areas of dulness and could 
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not make out any definite enlargement on the left side, which the 
nurse stated she had noticed the evening before. The movements, 
however, were not satisfactory. 

In the evening of the third day, 80 hours from birth, the 
child developed a temperature of 102° and began to vomit. I 
was 16 miles away, but advised, over the telephone, passing a 
rectal tube and irrigating the bowel. The child had had a small 
dose of castor oil before. The nurse was unable to pass the 
tube into the rectum. The vomiting ceased and the child took 
some milk and slept a good deal between 8 and 10 p.m. The 
vomiting again began at 1 A.M. and during the two hours it 
required for me to reach the patient, he was seen by Dr. Macken- 
zie, the local physician, who tried to pass a catheter and wash 
out the bowel, but was unable to pass the tube more than 2 to 3 
inches. On my arrival, at 4.30 AM., I again attempted to pass a 
catheter, and although I used three or four kinds—soft and 
hard—I was unable to get up higher than 3% inches, from the 
anus. The catheter then seemed to meet with some obstruction 
beyond which it could not pass; no fluid could be forced beyond 
the catheter. The napkins were on two occasions at night stained 
with yellowish fecal matter, but there was no distinct movement. 
There had been considerable cyanosis at one o'clock, but at 4.30 
the color seemed much better and the general condition was 
improved. Breathing, however, was rapid and heart action weak. 
The abdomen at the time of Dr. Mackenzie’s visit, at 1.30 A.M., 
had been much distended and was harder on the left side, in 
which region, he stated, there was certainly a marked dulness. 
My examination at 4.30 showed the abdomen symmetrically dis- 
tended, but there was absolutely no change in note on either side. 

At 8 o’clock I made another attempt to irrigate the bowel, but 
failed; the catheter would go no further than on the previous 
occasion. I consulted with Dr. Chas. G. Kerley over the tele- 
phone and he advised again attempting an enema with Epsom 
salts and ox-gall. This was tried, but very little could be made 
to enter the bowel. The child gradually failed and died at 11 
o'clock, before Dr. Kerley arrived. Although I was certain of 
an intestinal obstruction, the child was in no condition at any 
time since the vomiting began, to stand an abdominal operation. 

An autopsy was made two hours after death, in the presence 
of Dr. Mackenzie of Millbrook, New York. On opening the 
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peritoneal cavity, an immense gush of air mixed with an emul- 
sion of feces poured out, causing the abdominal walls to collapse. 
Between a pint and a quart of yellowish liquid feces (there was 
no pus or anything resembling purulent material present) was 
found lying in the abdominal cavity. When this was evacuated, 
I was immediately struck with the absence of the intestine. Care- 
ful search revealed only a small loop of small intestine, deeply 
congested and distended; there was, however, a globular tumor 
occupying the left side of the abdomen, beginning on a level with 
the bifurcation of the common iliac artery and extending up 
nearly to the costal arch. This swelling was smooth, symmetrical, 
and resilient on pressure. Finally, I discovered at the lower 
edge of the swelling a semilunar fold of peritoneum, situated a 
little to the left of the vertebral line and just on a level of the 
bifurcation of the iliac artery. This semilunar fold formed the 
neck of the retroperitoneal sac. The aperture was 1% inches in 
diameter, easily admitting the index finger (Fig. 1). The 
posterior parietal peritoneum had evidently been lifted forward, 
forming the hernial sac which contained almost the entire small 
intestine. The sigmoid turned sharply to the right and the 
whole large intestine was entirely on the right side. The inter- 
sigmoid fossa must have been abnormally large, containing some, 
perhaps nearly all of the small intestine at birth. On the other 
hand, it is possible that only a portion of the intestine occupied 
the fossa at birth and that the constant crying during the first 
two days may have forced more and more of the intestine into 
the sac until practically the whole small intestine was included 
and later strangulation occurred. 


The opening in the peritoneum in this case corresponds 
very closely to that of Eve’s, although in Eve’s case the sac 
contained only a portion of the ileum, 6 inches in length. 

Eve’s case was a woman, 63 years of age, and there was 
present a band of adhesions between ascending colon and sig- 
moid flexure, which played some part in the etiology. 

In regard to Eve’s case Moynihan states that the most 
likely explanation is that “ there had been originally a common 
mesentery for the jejunum, ileum, cecum, and ascending 
colon. The splenic flexure and the descending colon became 
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Eve’s Case.—A, Cecum turned forwards; B, Ascending colon; C, Continua- 
tion of colon, bent on itself; ), Descending colon; &, Band of adhesion; F, Fossa 
intersigmoidea; G, End of ileum. ( British Medical Journal, June 13, 1885). 
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fixed in the usual manner by the adhesion of the left or pos- 
terior layer of the original descending mesocolon to the parietal 
peritoneum of the posterior abdominal wall. As a result of 
peritoneal adhesion, most probably pathological, the caecum 
and ascending colon had adhered to the descending colon and 
the sigmoid, and the united gut had been dragged over to the 
right, laying bare and rendering patent the orifice of the 
intersigmoid fossa.” 

In the character and amount of contents my own case 
corresponds very closely to the case of Treitz, a duodeno- 
jejunal or mesocolic hernia. (La Progrés Médicale, 1889, 
tome ii, p. 289.) In Treitz’s case the opening of the hernial 
sac was in the median line a little higher up and the long 
diameter was perpendicular instead of horizontal. In addition, 
the transverse and descending colon surrounded the tumor on 
the upper left and lower side. 

My case, as far as I can learn, is the only case of inter- 
sigmoid hernia, or for that matter, of retroperitoneal hernia 
existing at birth. While it is possible that, had the condition 
been recognized on the first day, an immediate operation might 
have been successful, still, the difficulties in the way of an 
early diagnosis in such a young infant must be regarded as 
very great. In this case there was no localized tumor; the 
child continued to take food until near the end and vomiting 
was a very late symptom. 

The only three cases of hernia of the intersigmoid fossa 
that I have been able to find are the cases of Eve, McAdam 
Eccles, and Lambret. The two former were referred to at 
length by Moynihan in his well-known work on “ Retroperi- 
toneal Hernia.” As to Lambret’s case, Moynihan stated that 
he was unable to obtain the journal in which it was reported, 
namely, l’Echo Médical du Nord, 1897, p. 384. 

Mr. F. S. Eve regarded his case as the first authentic case 
of intersigmoid hernia. It was reported in the British Medical 
Journal, June 13, 1885. The specimen has been preserved at 
St. Bartholomew’s Hospital. 

This fossa was first described by Hensing and consists of 
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a pvuch or depression of the peritoneum forming the left or 
under layer of the mesosigmoidea, extending to the upper part 
of the sigmoid flexure. 


Eve’s patient was a woman aged 63 years; she was admitted to St. 
Bartholomew’s Hospital December 31, 1882. She had always been in 
good health until December 26, 1882, when at 10 a.m. she was suddenly 
seized with violent constricting pain around the abdomen in the region 
of the epigastrium, followed by violent vomiting and the passage of 
large loose stool. She had had slight attacks similar to this before, which 
were relieved by purgatives. On December 27 she passed a small move- 
ment with little blood and mucus. She continued to vomit all food from 
the beginning of the attack. The vomitus was at first bilious in char- 
acter, later became brown, with fecal odor. On December 30, the tempera- 
ture was subnormal; expression anxious; abdomen was uniformly but 
not tensely distended; there was incessant retching, but no vomiting. 
The rectum was free, an enema of warm water returned with some small 
fecal masses and blood-stained mucus. On January 22, after a consul- 
tation, Mr. T. Smith performed the operation for lumbar colotomy. A 
portion of the intestine was opened and much fecal matter evacuated. 
The condition gradually grew worse and on the morning of the twenty- 
fifth she went into collapse and died. 

The conditions found in Eve’s case are well shown in Fig. 2. The 
ascending colon took a course obliquely across the abdomen to the left 
hypochondrium, where it turned sharply to the right and followed the 
curve of the diaphragm until it reached the middle line; here it became 
suddenly bent upon itself and returned, above and parallel to its previous 
course to the lower edge of the spleen; thence it took the normal direc- 
tion to the sigmoid flexure. Both the ascending and descending portions 
of the large intestine were closely united and almost surrounded by a 
single layer of peritoneum. Just above the cecum, below the level of 
the hernial opening, there was a band of adhesions 1 inch in breadth and 
one-half inch in length, binding together the ascending colon and adjacent 
curve of the sigmoid flexure. Eve believes that this band of adhesions 
created conditions favorable to a hernia into the intersigmoid fossa. 


The fossa itself is not so uncommon. Treves found a perfect 
fossa in 52 and a funnel-shaped depression in 13, or a total of 
65 per cent. of the bodies examined. De Haen (“ Ratio 
Medendi, Paris XI de Ileo Morbo,” p. 103) quoted by Moyni- 
han, describes a case of supposed hernia in the intestine 
through an opening in the mesosigmoidea. This has been re- 
ferred to by Treitz, but the details are not sufficiently numerous 
to warrant Moynihan in regarding it as a case of true inter- 
sigmoid hernia. 
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Eve states that it would be useless to form rules for the 
diagnosis of this form of hernia which the next case would 
falsify. In both De Haen’s and his own case the patient was 
periodically subject to abdominal pains associated first with 
constricting sensations and later tympanitis, indicating that 
the intestine not infrequently had slipped into the opening, but 
had been released by purgatives or naturally. 

In 1895, ten years later, McAdam Eccles (St. Bartholo- 
mew’s Hospital Reports, vol. xxxi) reports a case of strangu- 
lated hernia of a loop of small intestine in the fossa inter- 
sigmoidea. 


The man, 53 years of age, was admitted to the West London Hospital 
under the care of Mr. Eccles on August 18, 1895, with well-marked 
symptoms of intestinal obstruction. He had for many years suffered from 
double inguinal hernia, both reducible and fairly well controlled by a 
truss. Four days before admission, while coughing, his left hernia came 
down and could not be reduced. He was taken to Cottage Hospital, near 
his residence, in which the surgeon with little delay and some difficulty 
reduced the hernia by taxis. The vomiting and pain, however, persisted. 
No faces or flatus passed the rectum. On the fourth day he was admitted 
to the West London Hospital in the following condition: Facial expres- 
sion anxious and typical of acute abdominal disturbance; pulse small and 
frequent; breathing thoracic; tongue furred; temperature 98.2°, abdomen 
evenly distended and everywhere resistant; no local swelling or indura- 
tion could be made out. Under ether a median abdominal incision was 
made. High up in the iliac fossa in the posterior part of the abdomen 
was a firm resistant mass into which could be traced the small intestine, 
one part of which was distended, the other collapsed. Closer examina- 
tion revealed a tightly constricting edge which afterward proved to be 
the margin of the aperture of the intersigmoid fossa. The sharp ring 
was carefully snipped with a pair of scissors and the gut slowly drawn 
out of its grasp. The loop of small intestine was then liberated. This 
was intensely congested, and black and gangrenous for a distance of 
about one-half inch in its middle. The whole loop measured about four 
inches. The gangrenous piece of bowel with the cedematous portion was 
excised with a V-shaped piece of mesentery and the ends united by 
Maunsell’s method. The patient died of exhaustion 12 hours later. 
The record states that the post-mortem examination showed some general 
peritonitis, most marked in the region of the sigmoid flexure. The 
suture used in the anastomosis had held well. Nothing further is said 
about the condition of the intersigmoid fossa as disclosed by the autopsy. 


Eccles states that this fossa was distinct in at least half of 
the subjects examined in the Rooms in 1894-1895, the per- 
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centage being 53. ‘This corresponds very closely to the find- 
ings of Treves. Eccles states that in the foetus this fossa is 
undeveloped. In Eccles’ case the tightness of the strangula- 
tion was extreme, showing that once a loop of bowel becomes 
imprisoned, it is very seriously affected in a short time. 

A careful reading of the history of Eccles’ case must leave 
some doubt in one’s mind whether this condition might not 
have been one of reduction en masse rather than a true hernia 
of the intersigmoid fossa. The history of a case of strangu- 
lated hernia, finally reduced under <orcible and prolonged taxis, 
with a continuation of the symptoms of strangulation is abso- 
lutely typical of a case of reduction en masse. It does not 
seem at all probable that the same loop of strangulated bowel 
that had been reduced from the scrotum, could have been made 
to enter the intersigmoid fossa after reduction. It seems still 
more improbable that two loops of intestine could have been 
simultaneously strangulated, one in the intersigmoid fossa and 
one in the scrotum; and that when the latter was reduced, the 
former continued to give the same symptoms. It is reasonable 
to believe that one condition could have been easily mistaken 
for the other through the small incision used in the laparotomy, 
and the actual condition not recognized except by a very 
thorough autopsy, evidence of which is lacking in Eccles’ case. 
He simply states that post-mortem examination showed some 
general peritonitis and that the sutures used in the anastomosis 
held well. There is no further description of the condition 
present in the fossa itself. (The case has, however, been 
accepted by Moynihan, the most competent authority.) 

The third case of hernia of the intersigmoid fossa, is that 
of Lambret (L’Echo Méd. du Nord, 1897, p. 384). Lambret 
reports this case as the third known case of hernia of the inter- 
sigmoid fossa, stating that the two cases observed up to that 
time were the case of Jomini and that of Eve. Jomini’s case 
(Revue Médicale de la Suisse Romande, 1882) was not ac- 
cepted as a true case by Moynihan. Lambret describes his 
case as follows: 
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Male, aged 63 years, was admitted to the hospital with all the signs 
of acute intestinal obstruction which had lasted for a period of three 
days, coming on during an effort at defecation. The patient immediately 
had very severe pains in the abdomen without any particular localization; 
vomiting occurred soon afterward and finally became fecal. It ceased the 
day after his admission to the hospital; there was no passage of either 
gas or feces; moderate abdominal obstruction; pulse rapid. Operation 
was immediately decided upon and it was performed by Folet. A 
median incision was made from the umbilicus downward. On opening 
the peritoneum, a dilated intestinal coil was seen with other coils col- 
lapsed and embedded. The hand of the operator discovered in the 
upper part of the left iliac fossa a hard tumor, smooth, symmetrical—the 
nature of which it was difficult to determine. The withdrawal of the 
intestine was made very easily under the influence of light traction. 
A loop of intestine withdrawn was cedematous, purplish-red in color, but 
presenting no trace of constriction. The lumen of the intestine seemed 
permeable. The tumor perceived in the left iliac fossa at the beginning of 
the operation now disappeared. Reasoning from this fact, the hypothesis 
of a hernia in the intersigmoid fossa was advanced and the orifice of 
this fossa was quickly found; it was about as large as a five franc piece; 
its walls were infiltrated and dark-colored. The walls of the fossa were 
also of a purplish color and contained a certain quantity of bloody exu- 
date. It had the appearance of a hollow sphere of sufficient size to hold 
a mandarin orange. The continuity of the bowel having been re-estab- 
lished, the operation was rapidly completed and the patient returned to 
his bed. No amelioration of the symptoms, however, followed. By the 
middle of the next day the patient had not passed any gas or fecal matter 
and his general condition was very bad. Another laparotomy was done 
and an artificial anus established. The intestine was, however, com- 
pletely paralyzed, and the patient died during the night of septic peri- 
tonitis. Autopsy revealed nothing new, but enabled the removal of the 
anatomical specimen which is preserved in the surgical clinic of the 
St. Sauveur Hospital. 


Jonnesco divides retroperitoneal hernia into four classes: 
(1) Herniz through the foramen of Winslow. (2) Herniz 
in the retroduodenal fossa. (3) Herniz in the retroczcal 
fossa. (4) Herniz in the intersigmoid fossa. 

The intersigmoid fossa has been carefully described by 
Toldt. Before the time of Toldt the intersigmoid fossa was 
believed to be situated between the two folds of the mesocolon 
of the sigmoid flexure,—while in reality, as shown by Toldt, 
this is very rarely the case, it being usually situated between 
the parietal peritoneum and the mesocolon. According to 
Lambret, the orifice of the fossa is best seen by lifting the 











246 WILLIAM B. COLEY. 


sigmoid flexure upwards and to the right to a level with the 
internal border of the psoas muscle, not far from the sacro-iliac 
synchondrosis and the bifurcation of the common iliac artery. 
In Lambret’*s case the falsiform fold was found over the 
orifice. 

In the cases thus far observed, the cavity of the fossa has 
been of variable length, from 3 to 10 cm., in some cases reach- 
ing as far as the level of the pancreas. The shape of the 
cavity varied according to the intestinal contents, to which it 
always adapts itself. The origin of this fossa has been ex- 
plained in various ways. Toldt and Jonnesco believe that it 
is dependent in a large measure upon the influence of the 
arteries of the mesosigmoid. Lambret believes that the inter- 
sigmoid fossa is the result of a particular mode of development 
of the peritoneum and the folds comprising the mesosigmoid. 
In brief, he believes that the fossa is due to an interruption in 
the process of fusion of the mesocolon, the fusion with the 
parietal peritoneum taking place at a point lower than normal. 
He believes that the fossa is present in about 80 per cent. of 
the cases, its protected situation being responsible for the very 
small number of herniz that occur in this region. 


II, INTRAPARIETAL VENTRAL HERNIA AT MCBURNEY’S POINT. 


Mr. X., aged 53 years, had a left inguinal hernia since child- 
hood. Four years ago, his horse fell during a polo match and 
rolled upon him, injuring the right side of his abdomen. Not 
very long after this he began to have pains in the region of the 
right iliac fossa which, it was thought, might be due to some 
trouble with the appendix. 

I first saw the patient in consultation with Dr. W. L. Culbert 
of New York, in October, 1905. Physical examination at that 
time showed an oblique irreducible omental scrotal hernia on 
the left side, and on the right side a direct inguinal hernia about 
the size of an egg. No tenderness or resistance could be detected 
over the appendix, and it was believed that the pain and dis- 
comfort in the iliac fossa was probably due to the direct hernia 
which had not been hitherto discovered. 
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In the latter part of October, 1908, I operated for the double 
hernia, resected a portion of the omentum on the left side and 
found a direct hernia of the bladder on the right side. Both 
wounds were closed by Bassini’s method; primary union followed 
and although the patient has led a very active life, riding and 
playing polo, there has been no recurrence up to the present 
time. 

Immediately after his recovery from the operation, he stated 
that he felt the same pain and discomfort in the right iliac fossa 
in the region of McBurney’s point that he had had before the 
operation. The trouble was always worse in the latter part of 
the day, after standing or being on his feet a good deal, and 
seemed to be relieved by pressure with the hand. I made a 
number of examinations, but was never able to detect any tender- 
ness or other indications pointing to an inflammation of the ver- 
miform appendix, although the patient localized his pain and 
discomfort exactly in the region of the appendix. The trouble 
gradually became more and more annoying and in November, 
1908, I made another very careful examination. During this 
last examination I made the patient cough several times with my 
fingers pressing directly over the appendix and I then, for the 
first time, detected a swelling or tumor, apparently beneath the 
aponeurosis of the external oblique. On pressure the swelling 
disappeared with exactly the sensation that a hernial tumor gives 
when its contents slip back into the abdomen under pressure of 
the finger. The swelling could be made to reappear with the 
patient’s coughing and gave the same sensation on deep pressure. 
The aponeurosis was apparently normal. Hence the most rational 
explanation of the phenomenon was that there was an opening 
through the transversalis fascia and internal oblique muscle of 
sufficient size to permit the hernial sac to protrude until it 
reached the aponeurosis of the external oblique. I, therefore, 
made the diagnosis of interstitial hernia at this point. This 
diagnosis explained perfectly the pain and discomfort which the 
patient had so long had in this region and also the gurgling sen- 
sations which he stated he had felt from time to time when press- 
ing upon the abdomen in an effort to relieve the discomfort. I 
advised operation as soon as convenient to the patient. A con- 
sultation was first held with three other men. Two of these 
men were inclined to attribute the condition to intra-abdominal 
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adhesions, while the third thought it was due to a retroperitoneal 
lipoma rather than a hernia, but all advised operation. I operated 
upon the patient on January 27, 1909. Incision was made exactly 
as for an appendicitis operation. The aponeurosis of the external 
oblique was found intact and very firm. On cutting through the 
aponeurosis, a tumor about the size of a large goose egg was 
found. It was of yellowish color, and the outer layer, about 
one-fourth inch in thickness, consisted of. extraperitoneal fat. On 
cutting through this, a hernial sac, the size of a large hen’s egg, 
presented itself. This was opened and found to contain a loop 
of the cecum, which immediately reentered the hernial sac as 
soon as it was reduced into the abdomen, showing that it had 
probably occupied this position most of the time, and when it 
became filled with gas or other contents, caused the pain and dis- 
comfort from which the patient had so long suffered. The neck 
of the sac was situated almost exactly at McBurney’s point and 
the inner side touched the edge of the rectus muscle; it was about 
seven-eighths inch in diameter and was surrounded by a firm ring 
of transversalis fascia. 

I believe that the hernia was probably of traumatic origin, 
that a rent in the transversalis fascia was caused four years before 
at the polo accident and that the hernial protrusion found its way 
through this shortly afterward, gradually making its way out- 
ward through the fibres of the external oblique muscle until its 
progress was finally checked by the strong layer of aponeurosis. 
It then enlarged in all directions until it formed a tumor of the 
size described. There were no adhesions between cecum and 
sac. The sac was entirely removed and the transversalis layer 
and peritoneum sutured by overlapping. The internal oblique 
muscle was then closed with interrupted sutures of kangaroo 
tendon; next the aponeurosis and, finally, the skin. 

The patient made an excellent recovery and left the hospital 
at the end of two weeks and has been perfectly well ever since. 
He has had no return whatever of any of the old symptoms. The 
size and anatomical position of the sac are well shown in Fig. 3. 


The only case that I have been able to find at all similar to 
the foregoing is the case of Levy, recently reported in the 
Beitrage f. klin. Chir. In view of the fact that in Levy’s case 
there was an undescended or partially descended testicle, there 
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is reason to believe that we have to deal here with one of the 
ordinary types of interstitial hernia with a bilocular sac, of 
congenital origin, entirely unlike the case I have described. 

I disagree altogether with the statement of Levy that in 
the absence of complications the treatment of abdominal 
herniz due to muscle defects should be mechanical, 1.¢., that 
the patient should be fitted with a suitable abdominal support. 
I believe that all of these cases can be cured by a suitable 
operation without any risk to the patient. The fact that these 
cases are peculiarly liable to strangulation should be sufficient 
ground for advocating operative treatment as a routine 
measure. 


CASE III. RESECTION OF FOUR FEET OF SMALL INTESTINE FOR 
RECURRENT ATTACKS OF INTESTINAL OBSTRUCTION FOL- 
LOWING REDUCTION EN MASSE OF A STRANGULATED 
HERNIA FOUR MONTHS BEFORE. 


Mr. Y., 53 years of age; has always been in good health. 
Operated upon for strangulated hernia (by Dr. Foy of Yonkers) 
in January, 1909; duration of the strangulation 8 hours. A large 
loop of small intestine was found very dark in color, but as it 
partially recovered under hot towels was replaced in the abdomen. 
The patient did very well until three weeks after operation, when 
he had a slight attack of intestinal obstruction. Had five or six 
attacks since, sometimes every five or six days; he went one 
month without any attack; the last very severe attack occurred 
on May 8. These attacks always began by a localized distention 
in the left side, which gradually spreads upwards across the 
abdomen to the right iliac fossa. Vomiting quickly followed and 
persisted, becoming almost fecal in character. I saw the patient 
on May 10; he had a movement of the bowels due to strong pur- 
gatives and enemas. The abdomen returned to normal and 
nothing could be felt on palpation. The patient was somewhat 
weak from the effects of the attack. I believed the condition to 
be one of adhesions with constriction of the bowel and areas of 
sloughing. I advised an operation at as early a date as possible. 
The patient entered the hospital on May 12, 1909, and I did a 
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median laparotomy, assisted by Dr. W. E. Downes. I quickly found 
two separate loops of bowel joined at a sharp angle by a firm band 
of adhesions about I inch in diameter. These adhesions were cut 
and the raw surfaces turned in with silk suture. I then came 
upon a mass about the size of two fists, situated in the middle 
and a little to the right side of the abdomen; it consisted of five 
or six coils of small intestine so completely welded together that 
it was difficult in places to make out the outlines of the separate 
loops of intestine. It was evident that it would be impossible to 
separate these adhesions and I decided to resect the entire mass 
and do a lateral anastomosis. A piece of tape was passed through 
the mesentery and tied around the healthy portion of the bowel, 
well beyond the point to be divided. The mesentery was clamped 
off and sutured by means of fine chromicized catgut. The divided 
ends of the bowel were inverted and sutured in two layers. The 
portion removed extended nearly to the ileoczecal valve. A lateral 
anastomosis was made between the ileum and ascending colon by 
means of a large Murphy button. Inasmuch as the appendix was 
found to contain a large, very hard concretion and showed some 
evidence of congestion, it was removed. The abdominal wound 
was closed without drainage. Time of operation 1 hour, 15 
minutes. 

The first two days the patient was given a very small quan- 
tity of saline per rectum and a small quantity of water by mouth. 
On the third day he was given chicken broth and albumin water 
in one-half ounce portions every 2 hours. The amount of 
nourishment was gradually increased and at the end of the week 
he was given solid food. He had very little more reaction than 
follows an ordinary hernia operation. He passed the button on 
the eleventh day and was up and about the ward at the end of 
two weeks. The wound healed by primary union. 

The condition of the intestine shows that at the time of reduc- 
tion the bowel must have been reduced en masse; the adjacent 
loops were so much inflamed that they immediately became adher- 
ent and finally welded together in the solid mass seen by the 
mounted specimen presented. 


























VESICO-INTESTINAL FISTULZ.* 


BY FREDERICK W. PARHAM, M.D., 
AND 


JOSEPH HUME, M.D., 


OF NEW ORLEANS, LA. 


THE term enterovesical has been employed by many 
writers, but we have discarded it, because of hybrid Greek 
and Latin origin, and have adopted the etymologically more 
correct designation, vesico-intestinal fistulae, as the title of 
this paper. 

This is a comprehensive term, including all cases where 
a communication, direct or indirect, exists between the blad- 
der and any portion of the intestinal lumen from pyloric 
orifice above to anus below. Appendiculovesical fistulae have 
not been excluded from this consideration, but no thorough 
search of the literature has been made for this variety of 
communication. Some sixty odd cases are, perhaps, to be 
found scattered through the literature, many of which have 
not been available for the purpose of this communication. 
Some are so closely related to the cases under discussion that 
they have been utilized to illustrate certain phases of the 
subject. 

The literature of vesico-intestinal fistula has been quite 
meager and, with the exception of a few articles, almost inac- 
cessible to English readers. The materials for this paper 
have been drawn chiefly from Harrison Cripps, who wrote 
a monograph in 1888, based on 63 cases; Chavannaz, who 
published an excellent statistical study in 1897 of 95 cases; 
Kelly and MacCallum, on “ Pneumaturia ” in 1898; and Pas- 
cal, who published his “ Doctorate Thesis ” in 1900 on “ Ac- 


quired Vesico-Intestinal Fistulz,” in which he brings the 


* Read before the American Surgical Association, June 5, 1909. 
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number up to 346 cases, including those of Cripps, Chavannaz 
and others collected from many sources. To these should be 
added the interesting case of Jewett’s, referred to in Kelly 
and MacCallum’s article. 

We have searched the literature for cases appearing since 
1900 and, as will be seen by the table appended, have added 
38 cases, making the total 385 cases to date, including our 
own, a few conveyed in personal communication, and six 
cases found in an article by W. Sachs,* of Mullhausen, pub- 
lished in December, 1908. 

From the earliest times there are occasional references 
to communications between intestine and bladder, but the 
condition was not at all carefully studied until about 1800. 
The first attempt at collecting and classifying the reported 
cases appears to have been made by Blanquinque in 1870. 

The older writers considered the condition beyond the 
reach of the art and the first suggestion as to a rational treat- 
ment seems to have been made by Barbier de Melle, who, in 
1843, believing the site of the fistula always to be in the 
cecum, proposed colotomy as a means of cure. Pennell in 
1850, and Curling in 1852, were the first to put this pro- 
cedure into practice, but up to 1870 only six colostomies had 
been done for vesico-intestinal fistulze. Pascal claims this 
as an essentially French operation, but admits that it ob- 
tained its greatest success in England. 

In 1871 Simon operated on two cases of rectovesical 
fistula, sectioning the sphincter and making a direct suture 
of the rectal orifice; once with success. Billroth in the same 
year operated by the same method, but failed to relieve the 
patient. His observation was not published until 1879. 

Dumenil, reporting a case before the French Surgical 
Congress at Rouen in 1884, highly extolled colostomy, and 
its popularization as a means of relief of this distressing 
malady is probably due largely to him. 

These two operative principles combined—colostomy and 
later section of sphincter with suture of fistula—have since 





* Deutsche Ztschrft. f. Chir., Dec., 1908. 
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been the chief methods for attacking rectovesical fistule, 
until rather recent times. 

Le Dentu, in 1884, before the Society of Surgery in Paris, 
suggested suprapubic cystotomy followed by intravesical su- 
ture of the bladder opening. This was carried out by Pousson 
in 1895, with temporary success but ultimate failure, and, as 
was to be expected, this plan has had few followers. Kelly 
and MacCallum in 1898, and Reginald Harrison in 1895, 
enumerate this among the surgical procedures, and one of us 
in 1897 in a case reported here did the same thing 
unsuccessfully. 

In 1887, Czerny did the first laparotomy, but his patient 
died. The third and first successful one was done by Boiffin 
in 1891. Since then the principles of modern abdominal 
surgery have been freely utilized in such conditions. Cripps, 
however, writing in 1888 on a basis of 63 cases, takes a 
gloomy view of the prognosis and is in favor of colostomy 
rather than laparotomy—or rectal suture. 

The best etiological classification seems to be: 


Unknown 
T , Accidental 
raumatic Sereical 
| Abscess 
f Inflammatory, icine Stricture 
Malignant | “a 
Non-Traumatic } Tuberculosis | Ulcer 
Syphilis 


Actinomycosis 


Many of the cases, especially the older ones, are so vague 
that the cause cannot be determined. 

The traumatic fistule fall into two categories; accidental, 
by gunshot and stab wounds, falling on stakes, etc., of which 
the majority are caused by gunshot wounds; and surgical, 
following the lateral operation for stone, puncture of blad- 
der by rectum, etc. Many such accidents must have followed 
surgical intervention in former days, but doubtless were not 
reported. 
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As a rule fistule due to traumatism are developed 
promptly, but in a minority of the cases they have followed 
secondarily, either owing to inflammatory action or to the 
irritation produced by a retained foreign body, bone, etc. 

Again, spontaneous cure often follows traumatic fistule. 
Inflammation, cancer and tuberculosis are responsible for the 
greater number of non-traumatic fistulae. Rarely one finds 
actinomycosis or syphilis as the cause. 

Pascal, in his Thesis of 1900, gives the following table 
of non-traumatic cases, classified in this manner: 


Per cent. No. of cases. 


1. Origin in bladder, prostate, vesicles. ... 18 54 
2: rigin ih AMGERINE...6 sock ccdke cede ss 35 105 
3. Origin in vicinity of bladder.......... 16 48 


It is impossible to do more than to give a general picture 
of the various changes met with at autopsy. The usual find- 
ings are those of chronic localized peritonitis, dense adhesions 
between intestines and intestines and bladder, and masses of 
indurated thickened tissue, in which may be found cavities 
containing pus and feces; to which are added the special 
features of the causative agent—tuberculosis or neoplasm. 
Occasionally one finds a simple fistulous tract separating gut 
and bladder, or again a distinct purulent pouch, into which 
bladder and intestine empty—the “ foyer intermédiare” of 
Chavannaz. 

The bladder is usually contracted, very rarely dilated. 
Its inner surface, in addition to the abnormal orifice, presents 
the lesions of chronic cystitis with varied changes in mucous 
membrane and musculature. Pascal, under the influence of 
the French school, seems to think that cystitis is not con- 
stant, and secondary ascending infection rare. But from the 
history of the cases and those that we have seen, cystitis seems 
to be a constant concomitant in some degree, and out of 25 
autopsies in which the condition of the kidneys was stated, 
18 times they were diseased, and of these 15 were bilateral 
infections. Of these 18 cases, 6 were due to cancer, 3 to 
tuberculosis, and 9 to inflammatory processes. Kelly and 
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MacCallum state that renal symptoms are comparatively rare 
considering the state of the bladder. 

The symptoms are naturally divided into those associated 
with the primitive lesion, and those dependent upon the fistu- 
lous condition. One is struck by the remarkable similarity 
in the clinical course of the collected cases. One follows 
another presenting practically the same phenomena, and only 
differing in causation and unimportant detail. 

In the non-traumatic cases there is an antecedent history 
of intestinal or urinary disease, which ends either abruptly 
or insidiously by the passage of fecal matter and gas per 
urethram or liquid stools. As a generality the onset is in- 
sidious. Indeed, it is often a distinct surprise to the patient 
when he suddenly passes gas or feces. Often the condition 
is only discovered accidentally, and rarely, though it has been 
so recorded, one is unaware of this condition. 

Once the fistula established there is usually a period of 
calm, transient or prolonged, then vesical infection ensues and 
frequent, painful, perhaps, difficult, urination torment the 
unfortunate. With this there is much mental anxiety and 
perturbation; digestive troubles, malaise, deterioration in 
health progressively until the end which comes through gen- 
eral infection or the advancement of the original disease, be 
it carcinoma or tuberculosis. 

Rarely, the patient experiences no discomfort, suffers no 
impairment of health and lives his life in spite of his condition. 

When seen by the physician the prominent symptoms are 
the passage of gas or feces per urethram, or liquid 
uriniferous stools and vesical or rectal disturbances: these 
suffice to characterize the malady. 

It is impossible to read the monographs of Cripps, Chavan- 
naz and Pascal, or to consider the outcome of the collected 
cases without realizing the gravity of this affection. 

In 81 cases which Pascal analyzed he found the mean 
duration of life, after the appearance of the fistula, to be three 
years. He also states that out of 300 cases only 19 recovered 
spontaneously, 15 recovered under expectant treatment, and 
24 were cured by operative measures. 
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Fistule situated in the small intestine are unfavorable, 
as nutrition is interfered with. Those, whose orifices are 
guarded by papille or valves, offer a longer life, as the blad- 
der is partially protected from constant inroads of fecal 
matter. The amount of disturbance depends largely upon the 
size of the communicating opening, small perforations often- 
times causing little discomfort. If the urine is passed per 
rectum rather than feces per urethram the outlook is much 
better; and finally any obstruction to urination materially 
increases the danger as it favors renal infection. 

Cancer and tuberculosis appear to be uniformly fatal, 
when causative agents of this condition. 

The complications usually met with are of inflammatory 
origin or due to secondary calculus deposits in bladder. 

While the prognosis is always serious, surgery offers a 
large hope that the future will see a greatly lessened mortality. 

It would seem, at first glance, that the diagnosis of intes- 
tinovesical fistula would be easy, but in practice many cases 
are overlooked at first. The diagnosis to be complete must 
explain (1) the condition; (2) the cause; (3) the location of 
the fistula, (a) in bladder, (b) in intestine; (4) the mode of 
communication between the viscera, direct or indirect. 

The differential diagnosis lies between (1) intestinovesical 
fistula; (2) uretero-intestinal fistule; (3) reno-intestinal 
fistule; (4) urethrorectal fistule; (5) pneumaturia. 

In general, the passage of gas and fecal material by the 
urethra or liquid uriniferous stools, coupled with the finding 
of vegetable or animal tissue in the urine, complete the gross 
picture. Communication between the renal pelvis and intes- 
tine, or between ureter and intestine is to be made out by 
cystoscopic examination, showing (1) Absence of abnormal 
opening in bladder wall. (2) Seeing cloudy, and especially, 
fecal urine escaping from an ureteral orifice. (3) Catheteriza- 
tion of the ureters in every case of doubt. Segregation will 
be of use, but is unreliable, as an opening on one side of 
bladder might be confused with fecal flow into bladder 
through the ureter. The cause must be determined by the 
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history, physical examination, tuberculin reaction, examina- 
tion of urine, etc. Confirmations may be had by the adminis- 
tration of bismuth or charcoal by mouth and their appearance 
in the urine. 

A few words must be said on the question of gas passing 
per urethram, There are conditions, other than intestino- 
vesical fistulz, in which this phenomenon occurs: (1) After 
instrumental vesical manipulation, litholapaxy, etc. (2) In 
certain neuropathic conditions. (3) In glycosuric conditions.* 
These excluded, the passage of gas through the urethra is 
pathognomonic. 

In the bladder the perforation is usually single, occa- 
sionally double, very rarely multiple. It is usually small. 
The position varies, but in almost one-half the cases the 
abnormal orifice is formed on the base or posterior wall. The 
summit is the next most frequent position, and only excep- 
tionally the anterior wall. But the location in the intestine 
is even more important and more difficult to decide on. The 
site of the opening determines to a great extent the operative 
measures for relief. Keen’s case well illustrates the difficul- 
ties attending the definite location of the position of the 
fistula. The position of the fistula may be ascertained by 
(1) Cystoscopy. (2) Proctoscopy with digital exploration 
of rectum. (3) Introduction of plain, colored, or chemical 
solution or gases via bladder or rectum and their recovery 
from the opposite organ. (4) Character of food material 
in urine, as regards the stage of digestion. The elements of 
the food could be distinguished in Jewett’s case indicating lo- 
cation near stomach, afterwards confirmed. By these means 
the gut can be explored as high as the sigmoid and the blad- 
der in totality. If one is unable to locate the intestinal 
position of the fistula by these methods, there only remain 
conjecture and exploratory laparotomy. 


*In Kelly and MacCallum’s article on “ Pneumaturia,” this subject 
is very thoroughly discussed. Heurry Fenwick also considers it at some 
length in his work on “ Clinical Cystoscopy.” See also Dumenil, Rev. de 
Chir., p. 241; Guignard Jour. des mal. des org. gen., 1883, p. 242. 
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Chavannaz gives the following percentages indicating the 
location of the fistulae: Rectum, 44.44; sigmoid, 24.07; colon, 
11.11; colon and ileum, 7.40; appendix, 1.85. 

The treatment is either medical or surgical. 

Medical: Including rectal and vesical irrigation, local 
treatment of fistula where possible by curettage and cauteriza- 
tion, urinary and intestinal antisepsis, specific medication, and 
all measures of general hygiene. Under such regime a cer- 
tain proportion of cases have recovered; 36 out of 58 recov- 
eries recorded by Pascal. 

Surgical treatment may be either palliative or curative. 
The palliative measures are directed toward the amelioration 
of the distressing secondary symptoms resulting from stone, 
stricture, etc. While not designed to cure, this sometimes re- 
sults in a relief of the condition. The extraction of a stone 
by lithotomy or lithotrity, the dilating of strictures in a few 
instances have been followed by healing of a fistula. Under 
this head may also be placed colostomy, intestino-anastomosis 
and lumbar transplantation of the ureters. When colostomy is 
decided upon it is necessary that it should be done so as to 
fulfil two conditions. First, it must be above the fistula; sec- 
ond, it must be complete, so as to have no connection between 
the upper and lower segments of the intestine. Moreover, 
the upper end of the lower segment must be left open and 
frequent irrigation through and through this segment must 
be practiced. Ballance lost two cases by closing the lower 
segment, and Madelung lost two cases where he closed the 
inferior end and dropped it into the cavity. 

Intestino-anastomosis as first practiced by Boiffin and 
the procedure of Wassilief, or its modification suggested by 
Lardennois with the Murphy button might be considered in 
certain rare cases. This procedure of intestino-anastomosis 
has resulted in cure in a few cases. Intestinorectostomy, in- 
traperitoneal, may be done 7 cm. above the sphincter. 

Curative Treatment: Radical treatment has for its object 
separation of the abnormal openings between intestine and 
bladder and the restoration of their lumina by separate closure 
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of the openings. The operative approach may be made via 
(1) the rectum, (2) the perineum, (3) the sacrum, (4) the 
bladder, (5) the abdomen, or by combination of two or more 
of these methods. Rectovesical fistula situated within 4% 
inches of the anal orifice may be best attacked by one of the 
perineal operations. This will usually be better than operat- 
ing through the rectum. The operations of Marion Sims, 
Desault and others, through the rectum have given good re- 
sults, and for certain fistula low down, are, perhaps to be 
preferred with, or without, section of the sphincter, primary 
or secondary. Perineal incision of Zuckerkandl is to be pre- 
ferred to that of Simon as giving better access. If the suture 
is made in several layers, the last being of catgut, as suggested 
by Hugh Young, with suprapubic bladder drainage there will 
be good chance of success. The anterior transpelvic proce- 
dures of Langenbeck, Niehans and Helferich, Ollier and 
Chalot, are exceptional and will scarcely ever be necessary for 
closure of these fistulz. Posterior transpelvic, or sacral opera- 
tions, however, must be seriously considered in some of these 
rectovesical fistulz situated too high for the rectoperineal 
operation. Of these we should give the preference to the 
osteoplastic resection. Where more than the coccyx is to 
be removed the best type of this operation is the Rehn-Rydi- 
gier. The transvesical, or intravesical operation suggested 
by Le Dentu is hardly to be recommended. Only one case, 
that of Duplay. Case 332, was successful. In one of the 
cases reported by us it was tried with only temporary success. 
In another case, that of Fowler, (Case 316), the bladder was 
merely opened suprapubically and drained, but no attempt 
was made to suture the fistulous opening in the bladder. Cure 
followed this simple procedure. All the others, Cases 304, 
310, 320, 333, 334, 335, and our own, 378, were either abso- 
lute failures or only temporary successes. 

Finally the intraperitoneal or transperitoneal operations 
are to be considered. One of these procedures is to be recom- 
mended in all cases where the milder operations have been 
either tried or are clearly inapplicable. Exploratory laparot- 
omy often affords the only reliable means of informing one’s 
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self thoroughly as to the true condition and its cause, and 
enables the surgeon to decide upon the best procedure from 
actual observation, Then, too, if nothing can be done, it may 
be easily terminated by the palliative operation of colostomy. 
If the point of adhesion or communication can be found and 
separated, the radical operation is the procedure of choice. 
In some cases it may be advisable to close only the intestinal 
opening, draining the intermediary pouch, or sometimes a 
simple drain may be put in, without closure of either opening. 
One case is reported cured in this way. (Terrier, Case 301.) 
If the adhesions are such as to make it impracticable to sep- 
arate the viscera, the radical operation may have to be aban- 
doned and intestino-anastomosis, or bilateral exclusion of 
the involved intestinal loop, or colostomy done as a last 
resort. 

Sachs, in Deutsche Zeitschrift fiir Chir., December, 1908, 
reports a case in which he successfully operated by excluding 
totally the portion of involved intestine, 15 cm. in length, 
turning in both ends of this, and re-establishing the intestinal 
continuity by end-to-end approximation with Murphy button. 
This procedure, the suggestion of which he credits to Salzer * 
has been carried out in only one other case, that of Eiselsberg 
(Case 384) which died five days after operation. While so 
brilliantly successful as in Sachs’ case, it nevertheless is open 
to such serious objection that we must agree with Payr in 
asking yet more light upon the later course of cases so treated, 
before we can give it our unreserved endorsement. It is 
true that cases like those of Bryant and Harrison, in which 
autopsy some years subsequent to a colostomy for rectovesical 
fistula showed complete obliteration of all that part below the 
artificial anus, afford justification for the operation of com- 
plete intestinal exclusion as done by Sachs, but, as he points 
out, we cannot always be sure that urine or natural secretion 
in the excluded section may not accumulate and furnish a 
positive menace to life. Where the communication is with 
the lower part of colon, sigmoid or rectum, the flow of urine 
into the bowel is made evident by its escape from the anus; 


~*“ Festschrift Billroth,” p. 536. 
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in such cases one would hesitate to resort to this operation of 
complete intestinal exclusion. Further, in cases of high intes- 
tinal involvement one may never be sure that there is no flow 
of urine from bladder to intestine, because even where it 
does occur it may be absorbed or be so mixed with feces as 
not to be apparent in the stools. It would seem, then, until 
further investigation is made, that complete intestinal ex- 
clusion should only be carried out in those cases where we 
may be reasonably sure that the flow is only in the direction 
of the bladder, not from it into intestine. We think, with 
Sachs, that this problem calls for experimental investigation 
1 animals to determine in how far bilateral, or complete, in- 
testinal exclusion may be considered a safe surgical procedure. 


CONCLUSIONS: 

1. Establish clearly the nature of the lesion. 

2. Determine the location of the opening in the bladder 
and in the intestine, when possible; this can usually be done 
by the modern methods of exploration of the rectum and 
bladder, and by a study of the intestinal contents passed per 
urethram. 

3. Medical treatment is always to be tried for a reason- 
able time, as some cases have recovered under such manage- 
ment, and certain fistulae of syphilitic origin have been abso- 
lutely cured by appropriate treatment. 

4. The prognosis of cases untreated is generally bad and 
spontaneous cures are rare. 

5. Ascending infection of the kidneys is one of the most 
important sequelle, and this is always to be feared in cases 
that do not recover within a reasonable time. 

6. Colostomy relieves the symptoms though it does not 
cure the condition, but is to be tried in all cases where a 
radical procedure is not possible. 

7. Radical operation is always to be preferred when prac- 
ticable; from below, when the fistula is situated within 4% 
inches of the sphincter in suitable cases; intraperitoneally, for 
high-placed fistula, the viscera being separated and direct 
suture of each opening done. 

8. Where the radical operation cannot be done, bilateral 
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or total exclusion of the portion of intestine involved, as 
practiced by Sachs in Case 385, may be done when there is 
no urinary flow into the bowel; this not being advisable, one 
of the shunting anastomosis procedures should be done, or 
simple drainage of an intermediary pouch resorted to. 

g. The suprapubic intravesical suture of the bladder orifice 
is not to be recommended, because difficult of execution and 
uncertain in result. 

10. Exploratory laparotomy is indicated in all cases in 
doubt to determine the location of the fistula and the opera- 
tion of choice. Colostomy is to be regarded as an operation 
of last resort and applicable only in those cases where the 
artificial anus may with certainty be placed above the fistulous 
communication with the bladder. 


Dr. PARHAM’S CASE OF Vesicorectal Fistula. 

J. L., 48 years of age, a native of Louisiana, consulted me in 
1895, complaining of great irritability of bladder due to the pass- 
ing of fecal matter. 

Family history: Father died of pneumonia at the age of 52, 
mother died at age of 27, shortly after his birth. Both grand- 
fathers died about the age of 60. Does not know anything of 
grandmother. One sister and two brothers are living and in 
good health, one half brother by father died of lung trouble 
at age of 36, one sister died at 52 years of heart trouble, two 
half sisters of yellow fever. 

Personal history: Has been much afflicted with fevers since 
childhood, periodical in character. In 1889 had severe jaundice 
with stomach trouble. Had measles and whooping cough when 
a child. No history of chronic cough. Twenty-five years ago 
had severe dysentery lasting a month. 

History of present disease: In October, 1892, suffered with 
constipation and pains in lower part of abdomen on left side, 
accompanied by frequent micturition, followed after each urina- 
tion by burning sensation in the urethra. This continued about 
three weeks, when he took 10 grains of calomel followed by 
Epsom salts. Violent pains in lower abdomen attended the 
purgative action. In November, 1892, being still much troubled, 
he came to New Orleans and was treated by Dr. Chassaignac 
for two months. He thinks he passed some bowel contents occa- 








ae 











So rc 





VESICO-INTESTINAL FISTULZ. 263 


sionally by urethra during this time, attended by much bladder 
disturbance. He went home much improved. Four months 
later he was so much better he was able to resume his duties as 
road and levee inspector in his country district, although he 
would have at times more or less bowel and bladder disturbance. 

In November, 1893, he had an attack of dysentery, and was 
much worse with his urinary troubles. He came to New Orleans 
and was again under Dr. Chassaignac’s care for three weeks. 
Under this treatment he improved and was well as before. He 
thinks he passed occasionally some fecal matter. After this, he 
continued to improve, the symptoms all disappearing except the 
frequent urination. He got much stronger and would have con- 
sidered himself well, but for the occasional pains in the lower 
abdomen on the left side. He seems to have remained well for 
a long time after this, but in June, 1895, he became ill again 
with fever, colic in the lower abdomen, left side especially, fol- 
lowed some hours later by the passage of gas and fecal matter 
per urethram. He entered the Charity Hospital and was treated 
by Dr. Brickell for four weeks. Under treatment he improved 
very much. He would frequently urinate fecal matter. During 
constipation he would not pass fecal matter by urine for some- 
times three or four days. He went home in June, 1895. In 
November, the symptoms of his old malady returned in aggra- 
vated form, preceded by diarrhoea. Fecal matter came now in 
increased quantity with the urine. This condition of things con- 
tinued until his admission to my service at the Charity Hospital 
on November 18, 1895. His condition at this time was as 
follows : 

Has lost much flesh, though not emaciated. General appear- 
ance good, complexion clear with slight conjunctival injection 
and some jaundice. Tongue fissured and slightly coated. Has 
good appetite and would sleep well were he not disturbed by 
frequent urination. Temperature, pulse and respiration normal. 

Examination of abdomen, rectum and urinary organs: Some- 
what constipated but consistence of passages normal. Has had 
no diarrhoea since his admission. Belly-wall loose and not re- 
tracted. Nothing revealed by palpation, except slight tenderness 
over region of bladder. In left inguinal region nothing, but in 
right inguinal region a reducible scrotal hernia. On standing 
right side of scrotum filled well with the descended bowel. 

History of this hernia: Has been present as long as he can 
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recollect. Always suffered more or less, but never wore a truss 
until 1883, when one gave him considerable relief. In November, 
1893, the truss being old had to be drawn very tight, but he is 
not sure that this had anything to do with the pains which came 
on in the lower abdomen. 

November 30, 1895: Filled bladder with sterilized fuchsin 
solution; none came into rectum. Then emptied bladder and 
filled with uncolored fluid and threw methyl blue solution into 
rectum and allowed the bladder to empty through a catheter 
introduced, the patient being in knee-elbow position. No bluish 
coloring of the water was observed. Digital examination of 
rectum revealed moderately enlarged prostate, tender. Several 
hours afterwards a chill followed by fever to 103 degrees. 

December 6: Is passing fecal matter freely, fecal odor, no 
undigested particles. Bowels have been somewhat disturbed dur- 
ing the night. 

December 29: Assisted by Drs. Chassaignac, Matas, Martin 
and Delaup, I opened the abdomen in the middle line below the 
umbilicus. The upper part of the rectum and lower part of the 
sigmoid was adherent on the bladder wall. A large, hard mass 
could be felt here. We concluded it was an inoperable neoplasm 
and closed the abdomen. 

January 13, 1896: Fecal matter is passing in increased 
quantity. 

February 4, 1896: The condition being aggravated and 
radical operation being out of the question, I did an inguinai 
colostomy in two stages, the second stage being completed by the 
formation of the artificial anus three days later. The section 
of bowel was complete. 

February 9, 1896: The stitches were all removed and the 
anus was well established. The lower segment of bowel was 
irrigated daily. Amelioration of the bladder symptoms was 
prompt and decided. 

February 17, 1898: I determined now to make an effort to 
close the bladder opening and, if successful, to restore the con- 
tinuity of bowel, where broken by the artificial anus. 

Accordingly, on February 17, 1898, at the New Orleans Sani- 
tarium, I opened the bladder above the pubic symphysis. I found 
the opening without much difficulty on the superior wall and 
sutured it with catgut, inserting four sutures. Dawbarn’s inter- 
mittent siphonage was employed to protect the line of suturing. 
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(In another case I should use a de Pezzer catheter per urethram. ) 
For a time it seemed that we would succeed, but the sutures 
gave way and the opening became re-established. The supra- 
pubic wound gradually healed and he was allowed to go back 
to his home in the country, no further effort being made to close 
the bladder fistula. 

I have not seen him now for many years but have occasional 
letters from him. He wrote me during May of last year, report- 
ing himself as comfortable and enjoying good health. The 
artificial anus is easily managed, giving him little inconvenience 
except when bowels are loose.* 

Dr. Hume’s Case. Mr. H. H., M. W., aged 39 years, mar- 
ried; has 5 children. Jan. 22, 1908: complaint, pus in urine 
and bladder trouble. 

Family history: Two uncles, paternal, died of T. B. Past 
history: Mumps as a child, no orchitis. Malaria, no hematuria 
with it. Some inflammation of bowels 10 years ago. Does not 
know what it was; some thought it appendicitis; was in bed 
one month. General health good; constipated; average weight 
153 pounds; 8 to 10 pounds below it now. Venereal history. 
Soft sore 20 years ago; no secondaries. Denies gonorrheea. 

Present illness: Patient well till one year ago. Then, when 
in a malarial attack, his urine was examined and pus was found 
in it, also albumin. Since then seen by several doctors who con- 
sidered he had kidney trouble, probably tuberculosis. Patient 
has no symptoms save from frequency of urination and a “ sput- 
tering,” as if air was in his urine, on urination. Every two to 
four weeks he gets depressed, feels drowsy, occasionally has 
chill with fever. Has pain in back low down in middle of spine. 
He is then sick with fever for a few days, and his urine seems 
worse at such times. He has had these attacks for twenty years, 
five or six a year at first, later every two to six weeks. Duration 
one to eight days. Considered as malarial or bilious attacks and 
treated by purging. 

Examination.—Patient, well-built male; prematurely gray 
and aged to eye. Tongue furred. Thorax negative, abdomen 
negative save for slight pain in (1) left iliac fossa, (2) right 

*It is not infrequently true that a mass suspected after abdomen is 
open to be malignant, is proven, as in this case, by the lapse of time to 
be merely inflammatory infiltration (see also Mayo’s article on 
Diverticulitis). 
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VESICO-INTESTINAL FISTULA. 285 
costal area. On palpation, at times, the lower pole of right 
kidney can be caught. Skin and glands negative. Reflexes nor- 
mal; genitalia normal; considerable arteriosclerosis at radials. 

Urine: First, cloudy with shreds; second, ditto. Composite 
examination of 30 specimens. Alkaline, albumin, trace or none, 
no sugar. Sp. gr. 1012-1017; pus, epith., cocci and _ bacilli 
(colon). No. T. B.; rarely blood cells; at intervals a few cylin- 
droids and hyaline casts; vegetable cells. Urethra takes No. 26 
Irench.sound with ease, hyperzsthesia posteriorly. Prostate— 
small, soft. Vesicles, right, normal; left, thickened and tender. 
Mixed secretion, pus and bacilli. Definite thickening of posterior 
vesical structures. 

Patient put on silver nitrate irrigations, urotropin prepara- 
tory to further examination. 

February 15, 1908: Remarkable change; gain of 18 pounds 
in weight; urine almost clear; pus reduced; albumin, trace or 
none; rare hyaline casts; no blood; vegetable cells. Cystoscoped 
with Nitze cystoscope. Bladder wall healthy except at trigone. 
The changes are about interureteral muscle which is raised up; 
very granular and hyperemic. The ureteral orifices cannot be 
seen. On right lateral side of the bladder there is an appearance 
of a crater with puffed reddened lips, projecting into bladder 
and about this many cyst-like bodies, described by Fenwick as 
“bunches of grapes.” Left side, double cedematous projections 
with crater-like opening between the lips. In other words, there 
may be two orifices of fistule. 

Proctoscopy. Just below last valve and % inch to right of 
median line two small polypoid villi can be seen. A probe intro- 
duced between these villi enters into a canal which runs into the 
bladder. This can be just reached by finger. Bismuth subnitrate 
and charcoal by mouth can be recovered in urine. 

Diagnosis. Rectovesical fistula. A possible slight secondary 
pyelitis (right); also arteriosclerosis and possible cirrhosis of 
liver. Based on (1) history, (2) symptoms, (3) cystoscopy, 
(4) proctoscopy, (5) recovery of bismuth and charcoal in urine. 

On account of general condition of patient, t.e., (1) signs 
of cirrhosis of liver with a possible hepatic infection, arterio- 
sclerosis (2) and lack of discomfort, local treatment was advised ; 
le. urinary and intestinal antiseptics and bi-daily vesical irriga- 
tions. In addition, fistula to be gently curetted and touched with 








226 PARHAM AND HUME. 


silver nitrate, via rectum, with some improvement, i.e. no feces 
for nine days, gas only three times in same period. Urine: acid, 
1016, slightly cloudy. No sugar, no albumin, slight pus, bacilli 
(colon), rare hyaline casts. 

October 20, 1908: Patient is better than he has been for 
years. Has had no attacks of fever since May 1, has gained to 
158 pounds, and his urine is clear, free from smell, and only 
rarely does he pass appreciable feces. Gas is still fairly constant. 

May, 1909: Patient is in splendid health, no feces for three 
months, and air only twice in the same time. Is on daily intra- 
vesical irrigations. Still under treatment. 


A table of cases collected from Chavannaz, Cripps, Pascal, 
Sachs, from the literature and from personal communications, 
is printed on pages 266-284. 


SUMMARY OF RESULTS. 


EIT SCORES AURIVOEO oi 5.iihsk 6 53!5 dp Weahsrds nsw anion sien 340 
WOO ENO AION, (66s 5 hein. d sb a a dis8 OS sb Ree Oa 39 
RS ET ee Le 
NE re Si ig aio ip nts Ard SS NlSIRLS o staan RD De OBA A aeolas 267 
EST TD cs | lh nn ae ge eae eae ee eee 5 
RIN eS. 5 os ticsa wash daeva SOE RNG Rose Nin End os nea a Bae aa 110 
IIR SP wea de atc Cah SAREE ONL fe BREE od Dee 3 
BOM val ite asia Pies ts ese Seaatarrecarald atiosc didn « WAR RUE Bate 385 
Not 
Cured Impr. Unimpr. known Deaths Total 
Medical and Spontaneous 48 17 12 63 132 272 
Lo eee 36 16 4 7 47 110 
SE  dvecviasaase’s 3 3 
DE Noes Het acted 84 4 16 73 179 385 
Operative cases * 32 II 3 4 4! gI 
Cle 9 2 2 20 33 
LADATOROIMIES. o.iiisescnb es 13 3 I yy 34 
Kidneys diseased{ ...... 25 
Orifices Nothing 
Cases found found Not stated Ulcer 
Cystoscopies ...... 13 8 2 2 I 


* Including all operative procedures, cutting of strictures, lithotomies, 
sphincterotomies (primary and secondary). Deaths are considered opera- 
tive when dead within three months. 

+In 25 autopsies in which condition of kidneys was stated, there was 
ascending infection 18 times and 15 of these were bilateral. 




















A STUDY OF ONE HUNDRED AND THIRTY-ONE 
CONSECUTIVE CASES OF FIBROID TUMORS OF 
THE UTERUS DEMANDING OPERATION.* 


BY ARCHIBALD MACLAREN, M.D., 
OF SAINT PAUL, MINNESOTA. 


Professor of Clinical Surgery in the University of Minnesota. 


SEVEN years ago Andrew J. McCosh presented a paper to 
the American Surgical Association, on the subject of Myomec- 
tomy vs. Hysterectomy. In reading this excellent paper again, 
I was surprised to find that it was so sound and up to date. 
Seven years ago McCosh was, if anything, ahead of his time; 
but the conclusions which he drew then have borne the test of 
time. They are as follows: 

1. “ Myomectomy is possible, advisable, and the operation 
of choice in young women, even when several tumors demand 
removal and even if the uterine canal has to be opened, rather 
than hysterectomy.”’ 

2. “In an operation of myomectomy, fear of hemorrhage 
should be cast aside; bold and rapid methods should be 
adopted.” 

3. “The operation is attended by the same danger as 
hysterectomy.” 

4. “The ultimate results as regards menstruation, pain, 
and pregnancy are satisfactory following myomectomy.” 

When should a fibroid tumor of the uterus be operated 
upon? When it commences to increase in size or to cause 
symptoms such as pelvic pain or hemorrhage, either at or 
between the menstrual periods;—and also occasionally for 
reflex disturbances such as persistent vomiting, which I have 
seen on more than one occasion. 

Maurice Richardson in answering the question says: 
“When we postpone an operation on a fibroid tumor we may 
be causing the patient to run a risk beside which the dangers 





* Read before the American Surgical Association, June 4, 1909. 
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of an operation are but trivial.’ Richardson thinks that the 
same rule should be followed as in ovarian cyst or in appendi- 
citis in the interval; but that a small subperitoneal tumor need 
not be removed if it is not increasing in size. When upon ex- 
amination we find a pelvic tumor, if we are careful we can 
usually make a correct diagnosis as to the character; but not 
always. And this is especially true in moderate-sized tumors 
which just fill the pelvis. It is not always possible to be sure 
that a certain tumor is uterine and not ovarian in origin; the 
usual error is to diagnose a small ovarian as a fibroid, on 
account of its smooth, hard, almost solid feel. Within the 
past month I have made this diagnostic mistake, even after 
a most careful examination. Again, we cannot be sure that 
a uterine tumor is innocent and not malignant in character. 
For this reason any tumor filling the pelvis should, in my 
opinion, be explored. 

I have taken for the subject of this paper the last 100 con- 
secutive hysterectomies for fibroid disease, and also the myo- 
mectomies, 31 in number, which have been performed during 
this same period of time. 

In deciding between these two operative measures, the 
question of first importance is the age of the patient; a young 
woman should always have a myomectomy if possible. A 
young woman often thinks that she does not want to have a 
child, but a time is sure to come when she will give anything 
under the sun for the privilege of seeing her own child. After 
the child-bearing period the uterus should not be left if by so 
doing the woman is to run any greater operative risk, or if 
there is much chance of a return of her disease. I find that 
70 per cent. of my hysterectomy patients were forty-five years 
of age or older. One patient was twenty-five years old; one, 
twenty-eight ; and 28 per cent. were between thirty and forty- 
five years,—while of the myomectomies 87 per cent. were forty 
years of age or younger. One of the patients, over forty 
years of age, had been married late in life and was terribly 
distressed because she had recently miscarried as a result of 
an intramural fibroid which choked the pelvis. She gladly 
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accepted the slight additional risk which I then thought 
would probably follow a myomectomy, and one year later she 
was successfully delivered. Two years later she had a second 
child, and I am sure that she is one of the most grateful 
patients that any surgeon ever had. 

After a myomectomy the tumor may reform, or other small 
growths which were too deeply buried in the uterine wall or 
were too small to be palpated may increase in size and cause 
a return of the symptoms and necessitate a second operation. 
This has occurred three times in my total experience of over 
sixty myomectomies. Perhaps there have been other cases 
who have not subsequently consulted me; but of the cases that 
I have been able to follow—and I believe that I know of the 
after-histories of most of my patients—the growths have not 
returned. Of these three cases, two later had hysterectomies, 
but each was glad that the attempt had been made to 
save her uterus. In all of these cases the return came inside 
of two years. After that time the chance of a return is, 
apparently, very small. 

Myomectomy has been done during pregnancy four times 
with one miscarriage. In each case the symptoms present were 
threatened miscarriage, one being so acute as to give the 
attending physician the impression that this young woman was 
suffering from acute appendicitis with uterine hemorrhage. 
I would not advise the removal of a uterine tumor in a 
pregnant uterus which is producing no symptoms. But on the 
other hand I would not take the ultra-conservative position 
of some of the best English surgeons who have lately expressed 
the opinion that myomectomy before the viability of the child 
is almost never justifiable-—that even after labor has been 
established obstructing tumors may slide up and slip out of the 
way. I think a myomectomy just before labor is often the 
very best way of dealing with obstructing tumors. I re- 
member one—a very large fibroid of the posterior lip of the 
cervix—completely filling the pelvis and preventing the child’s 
head entering the pelvis at all. This tumor was enucleated 
from its bed without much difficulty, although there was a 
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profuse flow of blood which could only be stopped by pack- 
ing the cavity with gauze. The attending obstetrician re- 
moved the gauze twenty-four hours later, during labor, while 
the advancing head compressed the cavity and the woman 
was successfully delivered of two perfectly healthy, vigorous 
children. She made a perfect recovery and has been absolutely 
well ever since. 

In regard to the mortality: There have been five deaths in 
the 131 cases, or 3.8 per cent.; 3 per cent. in the series of 100 
hysterectomies, and two deaths in the myomectomies, making 
6 per cent. This looks like an unjustifiable mortality for myo- 
mectomy, but as both were accidental deaths, and in no way due 
to the myomectomy, they ought not to be charged to this opera- 
tion. The first was due to the giving away of the catgut 
purse-string suture about the stump of an appendix which had 
just been removed. I have already reported this case in a 
paper on surgical errors read before the American Medical 
Association at Atlantic City, two years ago. The second death 
was probably due to the leaking of a gall-bladder which had 
been opened and drained through a stab wound, several gall- 
stones having been found at the time of the operation for a 
removal of a fibroid tumor. 

For several years I have been in the habit of always ex- 
ploring the upper abdomen with the gloved hand, and if the 
original operation was not a grave one, I did not usually 
hesitate to remove, after the manner described by Kelly, slumb- 
ering gall-stones when found. Some six months ago, when 
studying up my own statistics of gall-bladder surgery, I was 
amazed to find that in 20 consecutive pelvic operations where 
the gall-bladder had been opened and drained in this way, 
there had been three deaths, while the general mortality of 
gall-bladder surgery, leaving these 20 cases out of considera- 
tion, was only 2 per cent. Since discovering this fact, I 
have promised myself that I would not again follow this 
method, but in the future will always make a secondary 
opening, which can be properly packed, so that the gall-bladder 
can be more safely dealt with, or in the majority of cases put 
off the gall-bladder operation to a later and safer occasion. 
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Now taking up the three fatal cases following hysterec- 
tomy we find that one woman died on the third day, as the 
result of leaving a tape sponge in her abdomen, and this in 
spite of all the precautions which are thrown about the use of 
sponges in the abdomen. A miscount was made by one of 
the most excellent operating nurses that I have ever had. When 
we open the abdomen for the purpose of performing any 
operation we know that it is not without danger. All honest 
surgeons tell their patients that a laparotomy is not without 
risk; many are apt to say that there is small danger,—say 
about 2 per cent. The leaving of a foreign body in the 
abdomen is and must always be one of the sources of danger; 
the five and ten-yard packing rolls help very much to lessen 
the risk, but even then we must have some smaller sponges 
to mop up the blood, and occasionally one of these may escape 
our notice. I find that every interne, when cross-examined, 
knows of at least one such case, although they confess with 
great reluctance and never tell who the operator was. 

The second death may have been a case of slow sepsis, 
producing peritonitis with obstruction. No autopsy could be 
secured, but as the patient died from obstructive symptoms 
on the seventh day I have always felt that it was a volvulus 
unrecognized until too late. A vaginal section was done on 
the sixth day and nothing but bloody serum evacuated. Her 
abdomen should have been opened and explored on this sixth 
day,—or better on the fifth day, as I look at it now. On 
general principles I am much opposed to secondary laparoto- 
mies on patients seriously ill and apparently dying. My recol- 
lections of several such attempts to save life have been that 
they were all unsuccessful. Usually the one chance in this 
class of cases is to let them alone, hoping that perhaps we are 
mistaken, and that they are not nearly as sick as we think. 

One case died following a panhysterectomy for a slough- 
ing fibroid of large size which was supposed to be malignant. 
As the tumor was raised out of the abdomen, I saw a few 
drops of pus drip from the cervix, which I had already closed 
with stitches, but which leaked just at the wrong time. 

Dr. A. E. Herstler of Kansas City has recently described 
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his bloodless method of hysterotomy in which he uses Moyni- 
han’s stomach clamps to control the uterine blood supply and 
prevent hemorrhage during myomectomy. It seems to me 
that occasionally this procedure might be decidedly helpful ; 
but judging from my own experience it is not usually neces- 
sary. The oozing does not come as a rule from the nutrient 
arteries of the tumor which Dr. Hertzler ligates, but from 
the whole raw surface, and from the stitch holes themselves. 

One of the principal dangers of myomectomy, as well as 
hysterectomy, is postoperative hemorrhage. The gradual for- 
mation of an hzematocele, which occasionally follows either 
operation, should be carefully watched for; because, as Deaver 
says, “hamatomata in these cases are dangerous.” I have 
been in the habit of putting in vaginal drainage at the time of 
the operation, when there was any difficulty in preventing 
oozing. And twice after myomectomy I have made vaginal 
section on the third day, opening up and draining such hema- 
tomata with the most gratifying results. After hysterectomy 
I have put in vaginal drainage ten times, and on five occa- 
sions have later made a vaginal section and put in a rubber 
tube. Symptoms of collapse, with an increase of pulse rate, 
will usually give the clue to the condition, and a boggy sen- 
sation in the cul-de-sac, especially if the perineum is straddled 
by one finger in the vagina and one in the rectum, will usually 
settle the diagnosis. 

In my earlier work I lost two cases where the puddle of 
pus in the cul-de-sac was due to the infected, broken-down 
blood clot which though it had caused the fatal septic peri- 
tonitis was not discovered until the autopsy. To the recog- 
nition and drainage of these accumulations of blood more 
than to any one thing do I ascribe my improved results over 
a few years ago, when I used to find hamatomata at the post- 
mortem. If they are recognized and drained early, the patient 
will promptly recover. If they are not discovered the patient 
may recover after a long and stormy convalescence; but she 
probably will not. There is absolutely no shock after a vaginal 
section, in this particular differing absolutely from the secon- 
dary laparotomy, which is nearly always fatal. 

















FIBROID TUMORS OF THE UTERUS: 293 


On account of these and other experiences with vaginal 
section in desperately sick pelvic cases, I have made a rule 
for myself, that I would not let another woman die without 
making an exploratory vaginal section, for I have seen some 
truly wonderful recoveries following this procedure,—and the 
same can be said in regard to rectal section in men with pelvic 
or general peritonitis. 

The danger of a fibroid tumor producing a suppurative 
pelvic peritonitis is considerable. In the 100 hysterectomies, 
three cases came to me with pelvic abscesses complicating the 
tumor, either due to a perforative appendicitis or to the ne- 
crosis of the tumor, or to compression of diseased appendages. 
Eighteen of these 131 cases had old diseased appendages. As 
the tumor enlarges it squeezes these old inflamed appendages 
against the sides of the pelvis and causes, occasionally, a slow 
leak, and this produces a pelvic abscess. When a fibroid tumor 
is complicated by a pelvic abscess the abscess should first be 
dealt with by vaginal section and drainage; several weeks 
should then intervene before attempting to remove the tumor. 
Many years ago I allowed myself to be over-persuaded by an 
anxious patient and operated too soon, removing a large 
fibroid ten days after a vaginal section for pelvic abscess; as 
a result I lost the woman with a septic peritonitis. Perhaps 
she would have died anyway, but by my haste I certainly did 
not give her the best chance to recover. 

In regard to the method of performing hysterectomy: 
Supravaginal amputation has been the operation of choice, and 
only in malignant or a suspected malignancy have I resorted 
to complete removal of the uterus, and then for two reasons: 
First, because it is a less dangerous operation in my hands, and 
second, because I have never seen a fibroid tumor grow in the 
stump of the cervix after a supravaginal amputation. Large 
sized catgut for the vessels, No. 3 or No. 4, is the best ligature 
material—or No. 2 double. It is awkward work tying the 
uterine arteries deep in the pelvis, and much greater force has 
to be used than would be necessary on the surface,—so the 
ligature must be larger and stronger. In my judgment, it 
is always wiser to cut the uterine arteries beside the cervix 
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before picking them up,—for they lie very close to the ureter. 
The only time that I have ever injured the ureter was in one 
of my earlier operations, when the uterine artery was ligated 
en masse before cutting the artery. If the danger of injuring 
the ureter by a poor surgeon is only one in 200, I do not 
believe that the uterine bougies are often necessary. 

In regard to complications, I have removed the appendix in 
71 cases. Inflammatory disease of the appendages has been 
met and dealt with 18 times. Femoral, inguinal and opera- 
tive hernia have been met 5 times, goitre once—when the thy- 
roid gland was removed before the uterus on account of the 
difficulty in breathing. Gall-stones were discovered and suc- 
cessfully removed 8 times; gall-stones were found and not re- 
moved 3 times; 7 cases were associated with procidentia, and 
in these cases the stumps of the round and broad ligaments 
were sutured to the stump of the cervix (Dudley). Drain- 
age through the vagina was used 10 times at the time of 
operation. Vaginal drainage was used after the operation 7 
times; all but one recovered, as mentioned above. 

In regard to the influence of the fibroid tumor on preg- 
nancy: In the 100 hysterectomy cases, 17 of these women had 
never married. ‘Twenty-two who were married had either 
miscarried or had never had a pregnancy at all. Seventeen 
others who were married had not had a child for twenty years ; 
25 had had their last child between ten and twenty years; 
4 had had a chiid three years and less; the remaining 11 of 
the 100 cases had last child between five and ten years. 

Fibroid tumors were not removed until they had com- 
menced to produce symptoms—pain from pressure on rectum 
or bladder—and in 32 cases on account of profuse menstru- 
ation, many of them bleeding all of the time. The hemo- 
globin in one case was as low as 20 just before the operation. 
This woman made a recovery, but it was much slower than 
usual. In this latter class the best way is to keep the patient 
in bed in the hospital under observation and forced feeding, 
with big hot douches twice a day, postponing the operation 
until the day when they commence to flow. 
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RESECTION OF THE SCIATIC NERVE. 
NEUROPLASTY : END RESULTS.* 


BY KENNETH A. J. MACKENZIE, M.D., L.R.C.P. & S.E., 
OF PORTLAND, OREGON, 
Professor of Operative Surgery in the University of Oregon; Surgeon to 
St. Vincent's Hospital. 

ALTHOUGH a great deal of work has been done in the field 
of surgical neurology it is surprising how limited the general 
knowledge is at the present time concerning the phenomena 
that attend recovery of function when peripheral nerves 
have been destroyed or injured. The belief is almost uni- 
versal that after a divided peripheral nerve has been reunited 
successfully recovery takes place within a very short time, 
whereas the process is very slow. 

More than a quarter of a century ago Létiévant demon- 
strated that after division of the median nerve moderate 
pressure of a blunt object could be felt over the entire area 
affected. This applies to all peripheral nerves. Létiévant 
believed that this phenomenon was explained by the intimate 
anastomosis existing between nerves, the overlapping of sen- 
sory areas, and also by vibration communicated to sensitive 
nerves in neighboring territory. Until Sherrington demon- 
strated that the motor branches of mixed nerves carried with 
them afferent sensory fibres whose course he traced through the 
muscles and tendons of the arm and hand, this apparent para- 
dox was not understood. ‘These afferent fibres are now known 
to account for the residual sensibility after all the sensory 
nerves distributed to a part have been divided. 

Wonderful additions have since been made to the knowl- 
edge of this subject by a remarkable series of studies and 
experiments made by Head, Rivers, and Sherren. They have 
not only been successful in giving finality to the problem of 


* Read before the American Surgical Association, June 4, 1909. 
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deep sensibility, but they have placed us in possession of the 
knowledge that there are other sets of afferent nerves, which, 
associated with those mentioned, through their end-organs 
and fibres, receive and convey stimuli so definitely that their 
identification becomes easily susceptible of proof. To those 
who are not familiar with this literature it may be interesting 
to learn that the experiments which have imparted such éclat to 
the joint labors of this triumvirate were made on the person 
of Dr. Head himself, who submitted in April, 1903, to an 
operation in which both the radial and the external cutaneous 
nerves were divided. In proof of their painstaking methods 
of investigation, their work on this case extended over a term 
of years and was published in Brain in November, 1908. 

Their conclusions are that the afferent fibres in the periph- 
eral nerves can be divided into three systems: First, those 
which subserve deep sensibility and conduct the stimuli pro- 
duced by pressure. Second, those which subserve protopathic 
sensibility. This system of fibres and end-organs receives and 
conveys painful cutaneous stimuli, and the extremes of heat 
and cold. These fibres regenerate rapidly after successful 
operation for repair of divided nerve. Third, those which 
subserve epicritic sensibility, The nerve-fibres and end-organs 
of this system endow the part with the power to respond to 
light touch and enable one to discriminate the two points of 
the compass, and also ordinary temperatures, warm and cool. 
Epicritic sensibility is very slow in returning. 

Contrary to the accepted doctrine that sensation in its 
recovery spreads from the normal part over the anesthetic 
area, they have proved that the reverse is the case and that 
protopathic sensibility, latent for a time, develops first at the 
outer confines of the analgesic area, spreading slowly towards 
its centre; in the meantime the epicritic area of sensibility re- 
mains unchanged and its outer lines can readily be defined by 
the cotton-wool test. 

With the spread of protopathic sensibility over the anal- 
gesic area the end-organs become extremely sensitive, and at 
this stage of regeneration pressure causes not only the sense of 
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pressure, but a sensation of bruising and contusion; prick 
causes intense pain accompanied by tingling, which is very 
widely diffused, differing entirely from the effect of prick 
over the normal skin, at the same time localization of the 
pressure point is uncertain; extreme heat and cold at this time 
cause painful diffused sensations without the power of dis- 
crimination of heat or cold. Even when the process of re- 
generation and recovery has progressed thus far, the zone of 
epicritic sense remains absolutely unchanged. 

When the diffusion of protopathic sensibility is at last 
complete, for a long time afterwards the affected area con- 
tinues to be extremely sensitive to painful stimuli. 

It is generally about this time that the epicritic sensibility 
begins to spread gradually over the affected area; diffusion 
of both in time is complete and when complete recovery is 
absolute. The supreme test of complete recovery of sensa- 
tion is determined by the compass test; the appreciation of the 
two points two centimetres apart, applied simultaneously to 
the skin surface. 

It is evident that after division of a nerve regeneration 
and complete recovery of function must solely depend upon 
conduction restored either by spontaneous healing, primary or 
secondary suture, or plastic device. 

Protopathic sensibility appeared after successful surgical 
repair of the divided median nerve within an average period 
of fifty-six days, and was complete within an average period 
of twc hundred and seven days. 

Epicritic sensibility, under like conditions, appeared after 
two hundred and sixty days and was seldom completed within 
less than a year’s time. 

It is interesting to note that protopathic sensibility can be 
restored under conditions in which motor and epicritic re- 
covery are impossible; and this fact is of clinical importance 
because of its bearing upon the cure of those serious trophic 
disturbances which, very often, follow the division of nerve- 
trunks. That complete regeneration can take place in divided 
peripheral nerves after three years is held doubtful, but within 
this period many successful cases have been reported. 
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In the case reported in the present communication a dif- 
ferent set of conditions exists, which must be taken into 
account in gauging the measure of recovery and regeneration 
accruing from the operative treatment. 

The lines (Fig. 5) which have been tattooed on this leg 
show with fair accuracy the present boundaries of the different 
areas. The outer line bounds the whole region and the area 
insensitive to light touch. The line next within marks that 
part of the whole affected area which is insensitive to pin- 
prick. Between these two lines is the zone of protopathic 
sensibility, which through its end-organs and fibres receives 
and transmits painful stimuli and extremes of heat and cold. 
It is not sensitive, however, to ordinary stimuli originating 
with ordinary temperatures, warm or cool (see Fig. 6). The 
darker of the two shaded areas marks the region which re- 
sponds to the stimuli of deep pressure, which is, however, 
felt on both sides, shading where it is most readily felt to the 
next line without, and where it is least felt into the black area. 
Within this zone there is no response to prick and to tempera- 
tures of any degree, hot or cold. The innermost black region 
marks the area of absolute cutaneous anesthesia and analgesia 
—even within this area there seems to be a remnant of re- 
sponse to the stimuli of deep pressure. 

A study of the areas of disturbed sensibility in this case 
brings out the fact that the small sciatic nerve was divided at 
the time of the enucleation of the great sciatic. The boun- 
daries of this area are also tattooed and show extensive 
protopathic recovery. 


REPORT OF CASE. 

GEORGE ELLSworTH CARLISLE, single, xt. 45, height 5 feet 
6 inches, weight 150 pounds. Born in Steubenville, Ohio. Com- 
plexion dark, eyes black, hair black. Occupation at intervals 
nailmaker, hospital steward, dining-car cook. Mother and father 
were both Americans. Paternal grandfather was an American. 
Maternal grandmother was French (French Provinces). Had 
four brothers: one living and well; three dead; two died past 
age of thirty, cause of death unknown. One died at thirty, cause 
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of death unknown. Had five sisters, two living and in good 
health. Two sisters died before he was born. One sister was 
burnt to death. His mother was afflicted with rheumatism. 
There is no history of consumption or other constitutional dis- 
ease in his family. No member of his family is known to have 
had the skin disorder from which he suffers. At birth he was 
strong and in childhood he had no diseases or injuries. In adult 
life he had pneumonia, a mild attack, uncomplicated. He has 
never had syphilis. 

The eruption from which he suffers developed at first in 
1888, when he was twenty-five years old. Small, round, soft 
tumors appeared in the centre of his back, ranging in size from 
a millet seed to a split pea. Upon first discovery there seemed to 
be a large number of these growths. There were none visible 
at the time on the neck, face, or front of the trunk. These little 
tumors grew very slowly, a few of them attaining the size of 
a small bean. Small growths of the same kind next appeared 
on the forehead and temples, and in the neck, where they seemed 
to attain larger dimensions. Most of them were sessile, a few 
almost pedunculated. At this stage a few developed in the hairy 
scalp, but not more than three or four. The growth of these 
tumors has been much more rapid during the last ten years. 
The small growths are, generally speaking, papular in form; 
not a few are oval and others are circular. They are soft in 
texture, many of them have a yielding, velvety touch, and in a 
few instances the larger ones resemble in touch the soft form 
of lipoma. He states that on the face and chest many of these 
lumps would appear and grow as large as a pinhead and then 
slowly disappear by absorption, leaving a brown stain. A few 
developed on the anterior surface of the chest. The great 
majority of them are the size of millet seeds; between twenty 
and thirty of them have attained dimensions ranging in size from 
a pea to a good-sized almond (Figs. 1 and 2). Some of the 
tumors are shaped like a nipple, and others are cone-shaped. 
Considering their diffusion there is an apparent symmetry in their 
distribution, although the right hand is free, while the left is 
moderately involved. 

In 1898 one of the tumors about the size of his fist was re- 
moved from the right arm above the inner condyle of the 
humerus. After its removal, the patient says the hand became 
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weak and the little finger and the adjacent side of the ring-finger 
became numb, and he could not move them, although motion 
returned to them two or three months afterwards, and within 
six months the affected hand was quite as available as the other. 

At this time, while he can flex the fingers completely, he 
cannot extend them and there is a well-marked protopathic area, 
showing that the ulnar nerve was divided and not reunited. One 
year after the operation the muscles between the thumb and 
index-finger became atrophied. Practically, the growths extend 
down the legs to the knees, but not below, and there are none 
on the feet. The largest growths are, generally speaking, found 
on the right side of the body. There is much staining of the 
skin and the staining has developed, he states, since he has had 
this disease. 

In May, 1907, patient noticed a slight swelling on the pos- 
terior mid region of the right thigh, which was painful, sensitive, 
and exceedingly tender to the touch. The pain accompanying 
the swelling passed away after two months but returned in 
December after it was accidently struck in climbing through a 
window to escape from a wrecked car. Immediately after this 
injury the lump in the centre of the thigh grew rapidly and 
became very painful. He was obliged to give up his occupation 
at the end of December, and by the middle of January, 1908, the 
pain was so severe that he could not stand or walk without great 
suffering. The slightest pressure over the tumor would cause 
the most intense local pain, which was transmitted down the leg 
and diffused over the foot. The pain becoming finally unbear- 
able, he entered St. Vincent’s Hospital. 

Examination revealed a tumor, as large as a goose-egg, over 
central part of the right thigh, over the sciatic nerve, pressure 
on which would almost put the man into convulsions. Locomo- 
tion was difficult, and there were scattered areas on the leg of 
hyperesthesia and anesthesia; the latter, although unmeasured, 
were evidently in excess of the former. There was also a paretic 
condition of the muscles of the leg and foot on the affected 
side. 


The diagnosis that was made at the time was: Tumor, 
probably of analogous nature to those on the body, growing on 
the sheath of the sciatic nerve, which by pressure produced the 
motor and sensory disturbance complained of. 
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The first operation was performed on February 4, 1908. A 
median incision was made over the tumor, extending from its 
upper to its lower limits. The tumor thereupon presented and 
proved to be the sciatic nerve with its contents, intimately 
adherent to the contiguous parts by inflammatory exudation, and 
adhesions, many recent, others well organized and dense. The 
incision was extended upwards to the lower border of the gluteus 
maximus, and below to the centre of the popliteal space. By 
dissection, blunt and sharp, the sciatic nerve was finally freed 
and segregated (Fig. 3). The whole nerve now resembled a 
large, fusiform tumor, every part of the nerve being involved, 
and extending below well to the point of bifurcation, the external 
and internal popliteal branches also showing conspicuous en- 
largement. Examination of the nerve carried with it the 
impression that the fusiform enlargement of the nerve was a 
tumor involving the whole nerve, and not, as it proved to be 
afterwards, a condition in which the nerve invested a large 
central tumor. This feature was carefully investigated at the 
time because of the belief that the tumor was a development of 
molluscum fibrosum in an unusual situation. 

The surgical procedure had now to be quickly determined. 
(1) The rapid growth of the tumor; (2) its infiltrated condition 
and its tendency to infiltrate the surrounding parts; (3) its 
great dimensions, involving the entire area of the nerve; (4) 
the loss of outline of nerve structure and its evident displacement 
by pressure and infiltration; (5) the loss of muscular power, 
which was progressive; and (6) the extensive areas of anzs- 
thesia and hyperzsthesia, not to mention (7) the great pain, and 
the mental and nervous strain, which by this time amounted to 
anguish—these considerations, and (8) the suggestion of 
malignant transformation of a benign growth, prompted me to 
the determination that excision of the nerve was the proper 
procedure. The upper section of the nerve was made at the 
lower border of the gluteus maximus between the tuberosity of 
the ischium and the greater trochanter, and the lower about one 
inch below the apex of the popliteal space. 

‘During the resection of the nerve every effort was made to 
preserve any visible branches” The small sciatic nerve was not 
differentiated at the time of the operation. Hemorrhage was 
moderate and easily controlled. The anatomic parts were then 
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restored as carefully as possible, the wound closed in layers 
with iodized catgut, and the skin cut closed throughout with a 
subcuticular iodized suture. The patient returned to bed in very 
good condition. The first dressing was made on the tenth day 
and it was found that union had taken place throughout by first 
intention. 

An inspection of the tumor (Figs. 3 and 4) showed the entire 
nerve hard, dense, and infiltrated, and palpation failed to reveal 
the outlines of a central growth. The tumor was fusiform in 
outline, flattened anteroposteriorly. On all sides, especially an- 
teriorly, its surface showed adhesions, recent and old. The 
outlines of the nerve-tissue, excepting at the ends, were lost on 
account of infiltration and inflammatory exudation. 

The segment removed was 1034 inches in length, the diameter 
at its greatest part was about 3 inches. At both ends, where 
the tumor tapered from its central enlargement, the surface of 
the tumor was smooth and regular; but in the middle part the 
surface was extremely irregular and nodular throughout its cir- 
cumference, showing that the growth had infiltrated into the 
whole tissue of the nerve between the bundles of nerve-fibers, 
and that the tumor was not a localized growth of the sheath of 
the nerve in which the whole nerve was stretched over the 
growth intact. 

Upon section of the nerve by vertical incision a tumor pre- 
sented itself, oval in form, its long axis lying parallel with the 
axis of the nerve, consisting of an exuberant mass, somewhat 
dense in texture, tough, hard, and fibrous, bleeding readily on 
the surface on examination, and bulging rather suddenly through 
the lips of the incision. It measured 2 inches in length and 1% 
inches in its longest diameter. The tumor seemed to be encap- 
sulated and intimately adherent to the nerve. On its anterior 
and posterior surface it approximated the periphery of the 
nerve, but on its lateral aspects it was densely covered by. the 
nerve, although the effects of pressure could be noted upon the 
nerve in all directions, causing absorption and attenuation of 
structure, excepting the inflammatory tissues on the outside of 
the nerve, which were very dense, irregular, and exuberant. 

The chart showing no variations of temperature, the dressings 
were removed on the tenth day and the wound found to be 
entirely healed. Examination of the leg showed that there was 
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absolute paralysis of the leg} and that sensation was abolished 
except along the inner side of the leg corresponding to the 
sensory area of the anterior crural nerve. In addition to this 
the skin of the leg was purplish-red in color and its surface was 
freely covered with superimposed epithelium and a few medium- 
sized blebs appeared on the outer aspect of the leg and the 
dorsum of the foot. The leg was swollen and cedematous. 

It is unfortunate that at this stage of the work no minute 
examinations were made to delimit the area of cutaneous 
anzesthesia. 

Realizing that the leg in its existent condition was little better 
than no leg at all, it was determined at this time to bridge the 
gap in the sciatic by making a flap from the internal popliteal 
nerve in order (Fig. 14), if possible, to establish a path for the 
conduction of motor and sensory impulses, and at the same time 
to promote regeneration and to avert the catastrophe of serious 
trophic change. ‘ Accordingly, Carlisle again appeared before 
the clinic on February 20, 1908, and an incision was made from 
a point between the tuberosity of the ischium and the greater 
trochanter, following the line of the original incision in the thigh 
and extending to a point immediately behind the internal malle- 
olus; the entire length of this incision was two feet six inches. 

The central end of the sciatic was found retracted above the 
level of the lower border of the gluteus maximus. The ends 
of the popliteal nerves were now recovered, and as part of this 
operation the end of the external branch was implanted and 
sutured into the end of the internal branch (lateral). 

The internal popliteal nerve, which was still enlarged, was 
then traced by careful dissection to the inner side of the ankle, 
and, beginning at the level of the lower border of the internal 
malleolus, a flap was lifted and split upwards, care being taken 
at every step to avoid the division of any collateral branch. The 
division and lifting of this flap was continued upwards to within 
half an inch of the divided end of the internal popliteal. 

‘, The flap was 1634 inches in length and its diameter a shade 
less than one-half the diameter of the nerve. It was then laid 
in the bed of the sciatic nerve and, notwithstanding its length, 
on account of the retraction of both the divided ends of the sciatic 
there was little or no slack. “Its end was then implanted in a 
split made in the stump of the sciatic nerve and held by two very “4 
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slender chromic stitches. This slender filament was about a line 
and a half in diameter and seemed to contain two or three fibres *? 
of the nerve. It was carefully placed over the underlying mus- 
cles and imbedded in them throughout its length by a slender 
iodized catgut suture. 

Although the technic of the operation was somewhat elaborate 
the operation was not prolonged beyond one hour’s time. The 
anatomic parts were then carefully restored in proper relation, 
sutured in layers, and the entire length of the cutaneous incision 
closed by a subcuticular iodized catgut suture, a small cigarette 
drain being left in the popliteal space. The leg was invested in 
a plaster cast and the leg and thigh adjusted at an angle of 140 
degrees. The first dressing was made on the tenth day, and 
revealed the fact that this long incision, which exposed at least 
one square foot of surface, had united throughout per primam. 

Examinations of the leg were now made from day to day, 
and there was no change noted, buf that the leg could be very 
feebly flexed and it was evident that improvement had taken place 
in the texture of the skin, which seemed to possess better color, 
and hereafter the tendency to the formation of blebs and ulcers 
seemed gradually to pass away. 

§ Believing now that if the transplantation of a few fibres split 
from the popliteal nerve bridging this large gap in the sciatic 
nerve would do good by establishing conductivity And promoting 
regeneration, the addition of a few more fibres might augment 
the benefits,"a third operation was done on April 7, 1908, 67 days 
after the first operation and 46 days after the second operation. 
The patient in the interval had been allowed to sit up and move 
about in a wheel chair, and the limb was handled daily by 
massage, etc. The third operation consisted in an attempt to 
split the external division of the sciatic nerve in order to utilize 
it in the same manner. Incision was made throughout the entire 
length of the leg as in the previous operations. A careful inspec- 
tion and dissection of the field of the first operation enabled one 
to note a definite path of nerve-tissue established in the sciatic 
gap. The dissection of the external popliteal was much more 
difficult, but it was finally traced to the same length as the internal 
and a flap lifted up and placed in the sciatic gap, and tucked in 
a separate muscular bed to the outer side of the other branch, 
its ends implanted into a niche previously cut in the stump of 
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the sciatic nerve. It was noted in this dissection that only a very 
moderate amount of scar tissue had formed in the line of the 
first transplantation. The wound was closed and dressed in the 
same manner as in the previous operations. 

After two weeks the cast was removed for dressing and in- 
spection, and the wound was found to have healed for the third 
time throughout by first intention. Two weeks later the cast 
was removed and an adjustable splint applied, which permitted 
the leg gradually to be extended to a straight line. Hereafter 
treatment by massage and electrotherapy was instituted and has 
been continued, more or less, throughout. Examinations showed 
no change in the areas of sensory disturbance, but it was manifest 
now that the leg could be bent upon the thigh with more freedom 
and energy, although it was noticed that there was very little 
muscular power in the movement. ** 

The external appearance of the leg was at this time flabby 
and shrunken, the skin harsh and of a purplish color, with a 
tendency in areas to the collection of epithelial scales in layers. 
The affected muscles of the leg and thigh became flabby and 
flaccid, and wasted and failed to respond to the faradic current, 
and were the seat of the reaction of degeneration. “ Trophic con- 
ditions, however, by this time had improved, and there was now 
no tendency to the formation of blisters, blebs, and ulcers, 
although slight traumatisms had led to the loss of one or two 
nails of the foot. When he was permitted to walk after the 
removal of the plaster cast, there was no pain or discomfort, 
other than what was described as a numb, heavy sensation in 
the leg and foot. Attempts at locomotion showed at this stage 
an ability to flex the leg upon the thigh moderately, but the con- 
dition of foot-drop was absolute. Whenever the leg was flexed 
it was promptly extended, but the foot dragged in the most help- 
less way, the position of the foot with reference to the leg being 
that of a flail. The attitude of the foot is mentioned as showing 
the loss of every vestige of muscle control. 

Electrical observations taken about two months after the last 
operation showed reaction of degeneration [R. D.] in the ham- 
strings supplied by the sciatic and also the flexors of the leg and 
the flexors and extensors of the foot. Observations made four 
months later, that is, six months after the last operation, showed 
only partial R. D. of the hamstring muscles and the flexors of 
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the leg, but complete R. D. of the flexors and extensors of the 
foot. Observations taken in April showed normal electrical re- 
covery of the hamstrings and the flexors of the leg, partial R. D. 
of the extensors of the foot, and complete R. D. of the flexors 
of the foot. 


ANALYSIS OF THE EFFECT OF THE INJURY. 

The excision of the sciatic nerve in toto predicates the 
climination of all motor and sensory transmission throughout 
the area supplied by the sciatic nerve and its derivatives. It 
has not been shown that by anastomosis or the overlapping of 
territory the anterior crural nerve can contribute much towards 
the rehabilitation of a district that has been blighted by the 
removal of the sciatic. Clinical evidence protests the con- 
trary; the sciatic nerve was divided at the level of the gluteus 
maximus, the first fibres delivered to the hip-joint were prob- 
ably untouched; the muscular branches distributed to the 
flexors of the leg, namely, the biceps, semimembranosus, semi- 
tendinosus, and the branch to the adductor magnus, were 
divided. These muscles afterwards wasted and showed a 
state of flaccid atrophy and paralysis. It is not necessary to 
say that the entire area of sciatic sensory distribution, that 
indicated by the diagram, was entirely cut off. 

It is more interesting in this study, which involves so inti- 
mately the problem of regeneration, to take into account the 
motor disturbance; and attention is called to the fact that in 
addition to the hamstring group of muscles already mentioned 
the muscles supplied by branches of the internal popliteal 
nerve, namely, the gastrocnemius, plantaris, soleus, and 
popliteus, were deprived entirely of their nerve-supply, and 
this group wasted very rapidly and promptly showed the reac- 
tion of degeneration; that the flexors of the foot, the tibialis 
anticus, the extensor longus digitorum, the extensor longus 
hallucis, and the peroneus tertius were shorn of their nerve- 
supply and underwent the same paralytic changes; that through 
the external popliteal branch the extensors of the foot, namely, 
the tibialis posticus, the flexor longus digitorum, and the flexor 
longus hallucis, were similarly involved, and likewise the pero- 
neal group and all the groups of smaller muscles of the foot. 
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I have individualized these muscles and groups of muscles 
in order to afford a better grasp of the extent to which re- 
generation has taken place as indicated by motor recovery. It 
was for a long time held doubtful that regeneration could take 
place in a nerve in which continuity was lost by division or 
excision of asegment. It is now known that regeneration will 
take place over short gaps without previous repair. Hueter 
has pointed out that it is impossible for regeneration to take 
place in a nerve over a gap of 134 inches or more. Victor 
Horsley, confirming in general the observations of Heuter, 
places the limit, from the standpoint of his experience, at 14 
inches. 

It is submitted in this case that a gap of 1034 inches was 
made in the sciatic nerve; that, immediately after the removal 
of the nerve, not only was all sensory and motor transmission 
eliminated throughout the s¢iatic area, but in addition all 
means of conveyance of stimuli by afferent nerves of what- 
soever kind; that extensive regeneration has taken place by 
virtue of an operation in which a gap of 1034 inches in the 
sciatic nerve was bridged by two delicate flaps 1634 inches 
in length lifted from the two main branches of the sciatic 
nerve; and that the process of regeneration is progressive 
are now beyond doubt, and in proof that regeneration has 
taken place the evidence is listed as follows: 

1. Trophic recovery is practically complete. There is now 
no tendency to the formation of blebs and ulcers and the skin 
has recovered its natural texture and color. 

2. There has been extensive development of protopathic 
sensibility, much more than could possibly be explained by 
overlapping from the district of the anterior crural nerve. 

3. There has been much recovery of epicritic sensibility, 
as shown by comparison of the areas of sensory distribution 
in both legs by diagram. 

4. There is almost universal recovery of deep sensation, 
which is said to be lost when all motor and all sensory nerves 
to a given part are divided. 

5. Recovery has taken place of motion and power in large 
groups of muscles, which immediately after the excision of 
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the nerve were reduced to a paralytic state, displaying the usual 
signs of paralysis and the reaction of degeneration, viz.: (a) 
The flexor group in the thigh: the complete recovery of the 
semimembranosus, the semitendinosus, and the biceps. (0b) 
The flexor group of the leg, the gastrocnemius, the plantaris, 
the soleus, and popliteus: extensive recovery has taken place 
in this group and it is progressive. (c) The flexors and ex- 
tensors of the phalanges and foot. Minute examination of 
these muscles show them now to be firm, strong, and capable 
of contracting; and ‘while they do not move the foot, they 
control it, and there is no tendency to foot-drop* some of the 
muscles of these groups now show only partial reaction of 
degeneration. 

6. The sign afforded by the foot. In the earlier stages of 
locomotion the foot was helpless and dragged; at the present 
time it shows muscular control and easy locomotion. 

7. The relatively small and contracted area of absolute 
cutaneous analgesia. 

8. The relatively small area of thermic anesthesia, which 
is practically coterminous with the area of absolute analgesia. 

g. The direct sensibility of the new nerve-tract to deep 
pressure and the transmission of painful sensibility thereby to 
the foot. 

10. The possession of muscular sense unimpaired. 

11.' Independent and unaided locomotion. “7 

The following factors may be mentioned which have con- 
tributed to the successful results in this case: 

(1) Early operation, which the writer believes to be im- 
perative. It might have been better if the neuroplastic work 
had been done immediately after the removal of the tumor. 
(2) Implantation in the gap of a large “nerve-element ” to 
establish a nerve-path and foundation for regeneration. (3) 
The infolding of the nerve-flap in muscular bed so as to prevent 
the destruction of the delicate nerve fibrils by early formation 
of scar tissue. (4) The impetus to regeneration of large 
and dense termini, especially at the central end. (5) The 
absolute asepsis in three successive operations. 

Conclusion.—The lessons to be learned from this case, 
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~\ 
while not manifold, are important. It teng@ls to show that 
regeneration takes place from the peripheral as well as from 
the central end of a divided nerve. 
’ It demonstrates that in given cases peripheral flaps will 
suffice when central flaps are not available. * 

Its most obvious lesson, however, rests in the fact which 
it discloses that by means of plastic operations regeneration 
on a large scale and recovery of sensation and motion on a 
corresponding scale can take place after injuries to and opera- 
tions upon peripheral nerves from which segments have been 
removed of varying lengths, the limit established by this case 
being 1034 inches. 

Grateful acknowledgment is made of the valuable services 
rendered in the various operations and in the preparation of 
this study by Dr. Frank M. Taylor, Dr. S. M. Gellert, Dr. E. B. 
Waffle, and the senior members of the class in operative 
surgery of 1908. Special acknowledgment is made of valu- 
able suggestions made by Dr. R. E. Dolby, of Vancouver, B. C. 


NOTES ON MOLLUSCUM FIBROSUM. 


According to Von Recklinghausen this condition develops 
from the cutaneous nerves and belongs to the neurofibromata. 
According to Ribbert the cause rests in some disturbance of 
normal development, as a result of which there is an irregular 
distribution and arrangement of the connective-tissue elements 
of the nerves, permitting independent growths. Von Bruns 
includes molluscum fibrosum, plexiform neuroma, lobulated 
elephantiasis, pigmented moles, the soft warts, and fibroma of 
the large nerves under the title of elephantiasis nervorum. 

Neurofibromata are relatively common; they grow from 
the ends of nerves, also from the connective-tissue and peri- 
neurium, and are often traversed by nerve-fibres which have 
been detached by the growths. Tumors of the large nerves 
grow as a rule very slowly and develop in middle age. 

Von Biingner states that sometimes they attack all the 
nerves, and that in 12 per cent. of general neurofibromatosis 
fibro- or myxo-sarcoma develops from one or other of the 
nodules. Garré describes these conditions as secondary 
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malignant neuroma in contradistinction to primary sarcoma 
or glioma developing in nerves. 


PATHOLOGICAL REPORT. 
BY DR. J. C. BLOODGOOD. 


The tumor of the sciatic nerve sent by Dr. Mackenzie for examina- 
tion has been recorded in the surgical pathological laboratory of the 
Johns Hopkins Medical School and Hospital under the number 9654. 

The tumor is malignant—a sarcoma. The sarcoma belongs to that 
variety which arises from the fixed connective-tissue cells, and in this 
case it undoubtedly originated in the perineural connective tissue. It is 
chiefly a spindle-cell sarcoma, but there are areas in which there is a 
great deal of fibrous tissue. Photomicrograph, Sect. 4b (Fig. 8), pictures 
the cellular portion of the tumor, and photomicrograph, Sect. 4a (Fig. 9), 
stained with Mallory and Wright connective-tissue stain, illustrates a 
portion of the tumor in which fibrous tissue is in excess. 

I am not prepared as yet to give a full report on degeneration of 
the nerve-fibres. In photograph, Sect. 1 (Fig. 10), the nerve above the 
tumor, as compared with photomicrograph, Sect. 6 (Fig. 11), the nerve 
below the tumor, one can see that some nerves pass through without 
degeneration. For this reason I would expect that the patient did not 
have complete loss of nerve-function ; that some of the nerve-bundles were 
completely degenerated is shown in photomicrograph Sect. 3 (Fig. 13). 
This was taken from below the gross tumor and shows a nerve-bundle 
in which it is impossible to make out, except here and there, an axis 
cylinder and sheath. The perineurial connective tissue still confines the 
nerve fibre, but the endoneurial connective tissue is practically replaced 
by tumor cells and degenerated tissue. 

The gross appearance of the tumor is shown in the photograph by 
Mr. Schapiro (Fig. 7). The tumor proper is situated in the sheath of the 
sciatic nerve; it has pushed the nerve aside and excavated for itself a 
bed. The tumor is therefore of perineural origin. In the tumor proper 
I can make out no gross or microscopic evidence of nerve-fibres. This 
tumor (Sects. 4 and 5) is a fibro-spindle-cell fibrosarcoma, illustrated in 
photomicrographs, Sects. 4a and 4b. The growth, however, not only 
produces pressure upon the nerve, but there is direct infiltration into 
the nerve itself by tumor cells. However, both in the gross and micro- 
scopic section, it seems to me that I can trace nerve-bundles through. 
They apparently lie anterior, if I am correct in assuming that the tumor 
was posterior. When a section is made through at about the level of 
Sect. 4 (Fig. 2) the tumor can be seen with a semilunar-shaped nerve- 
trunk to the anterior side. That some of the nerve-bundles are degener- 
ated is shown from photomicrograph, Sect. 3, taken from the nerve- 
trunk proper just anterior to the tumor. 

Both in Sect. 1 and in Sect. 6, illustrated in the photomicrographs of 
this number, and in Sect. 2, not illustrated, we see a cellular myxomatous 
tissue (Mx) which probably represents the so-called “ Anlage” or rudi- 
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ment of the tumor. In photomicrograph 6b (Fig. 12) we have a high 
power of one of these areas. 

The lower end of the nerve, Sect. 6, is considerably larger than the 
upper end (Sect. 1). This is due apparently to hypertrophy of the epi- 
neural connective tissue shown in Sect. 6, and an enlargement of the 
nerve-fibre within the perineurium, and this enlargement seems to be 
due to increase in the endoneurial connective tissue. 

For this tumor resection was undoubtedly the only procedure 
that promised any hope of a permanent cure. The tumor also belongs 
to that large group of simple sarcomata in which cures are generally 
accomplished. The histology of this tumor corresponds with two observa- 
tions of my own which have remained well, one six years and one three 
years after operation, but in another case in which the position and 
histology of the tumor somewhat resembled the position and histology of 
the tumor in your case, the patient had a free interval, first of seven 
months after resection, and then a second free interval of four years 
after amputation for recurrence. 

The histological evidence of the “ Anlage” (see 6b) of the tumor in 
the sections taken from the upper and lower end of the nerve, I fear, 
must be looked upon as evidence suggesting a possible recurrence, but 
I do not think we know as yet enough about tumors of nerves to be 
absolutely certain as to this point. 
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OBSERVATIONS ON THE INEQUALITIES OF THE 
RIGHT AND LEFT FEMORA.* 


BY ALGERNON T. BRISTOW, M.D., 
OF BROOKLYN, NEW YORK, 


Surgeon to the Long Island College, Kings County and St. John’s Hospitals. 


THE opening sentences of the second chapter of Darwin’s 
“Descent of Man” are as follows: 

“Tt is manifest that man is now subject to much varia- 
bility. No two individuals of the same race are quite alike. 
We may compare millions of faces and each will be distinct. 
There is an equally great amount of diversity in the propor- 
tions and dimensions of the various parts of the body, the 
length of the legs being one of the most variable points.” 

The late Dr. Jarvis S. Wight, in two valuable papers writ- 
ten in 1877 and 1878, called attention to the inequalities of the 
lower limbs, which occur normally,—that is to say, in case 
where no fracture has ever occurred,—and he pointed out the 
importance of recognizing this fact in the treatment of frac- 
tures, not only from a practical but also. from a medicolegal 
standpoint. The first paper of Dr. Wight was published in 
the Archives of Clinical Surgery, vol. i, No. 8, February, 1877, 
and the second paper appeared in the “ Proceedings of the 
Medical Society of the County of Kings,” January 21, 1878. 

In the first paper, which was in effect a report of a clinical 
lecture, Dr. Wight, after rehearsing the fact that experts differ 
in their measurements of limbs, and that one expert will some- 
times have various differences after several comparative meas- 
ures of the two limbs, states that it occurred to him to make a 
number of measurements of the lower limbs of those who have 
never had the femur broken. These measurements were all 
made from the anterior superior spine of the ilium to the lower 





* Read before the American Surgical Association, June 5, 1909. 
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extremity of the internal malleolus, with the figures of the 
tape line down, so as to be invisible. Dr. Wight thus meas- 
ured 60 individuals; in only ten out of the 60 cases were the 
lengths of the two lower extremities equal. We may tabulate 
his results as follows: 


Variation 

Cases of limbs 
MEN CLERC CE EET Cee ee EE eee Le TTT er re no 

PA erGiicd wire bee Fae eR Maan oe ena \% inch 

ai cih dvcits ss aici wu aip cweeaiaae Wy Th orate awa Ki alas tec tear 4 inch 

i vin eanasia sensi tela viens waa auabate acta em Y inch 

G5 srw hn bused rales ee aS See eI ee I a ¥% inch 

Aside Wee Reais aa a a eae ¥% inch 

Be lath ee aa ee reticence % inch 

Bi akaats waist naa ere akan neds adel ese I inch 


dBi a Ris bia aNs. wie) aa PTI Mateos ical aes ee ae 13% inch 


In considering the importance of these differences we may cer- 
tainly exclude the four cases in which the difference was but 
¥% of an inch and the 25 cases in which the difference was but 
\% of an inch as of no practical importance. Not so, however, 
with the remaining 21 cases, being more than 34 per cent. of 
the whole number measured. In these 21 cases in which the 
variation exceeded % inch, there were 4 of 3 inch; 13 of 
¥Y% inch, and one each respectively of 54 and 7% inch, one inch 
and one inch and three-eighths variation, and this in individ- 
uals who had never been the subject of fracture. 

Dr. Wight very justly observes, in view of these figures, 
that to assume in cases of fractured femur that the two femora 
were usually of the same length, might involve an error of 
more or less gravity. In fact in the series in question, taken 
at random, 10 only out of 60 cases had lower extremities of 
equal length. Dr. Wight also quotes an article by Dr. W. C. 
Cox, Am. Jour. Med. Sciences, April, 1875, where the re- 
porter states that after accurately measuring the normal lower 
limbs of 54 individuals there were 15 cases which showed a 
difference of 14 inch or more, the greatest difference being 7 
inch. 

In November of 1877 Dr. F. H. Hamilton (Hospital Ga- 
settc and Archives of Clinical Surgery) ridiculed the claims of 
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Dr. Wight concerning the frequency of inequality in the lower 
limbs, and January 21, 1890, at a meeting of the Medical 
Society of the County of Kings, Dr. Wight replied to him 
by citing the results of 42 measurements in a new series of 
cases. In this series there were 13 cases in which the normal 
lower limbs were of equal length and 29 cases in which in- 
equalities existed. Tabulated as follows: 


Number 
Difference of cases 
Le Oe SPO sme ee CI coc eer tere I 
MD Seindiniieuuenlenk ate ewie we NER wa ean Baamea een 14 
ik oo ae crea erat ne Mere ay Bria ws relate tetas alae ale a nee OY 5 
Me Pa ha:ha-sratlorshd aD hice area aa are Tae re 4 
OM..utaas Vecmer Cree deere al euue awe ata Cane araeee ned 3 


Combining the two tables of Dr. Wight the left lower limb 
was the longest in 52 cases, the right in 27 cases. In 26 cases 
there was a difference of half an inch or more and in g cases 
the difference was over half aninch. The brief controversy be- 
tween Dr. Wight and Dr. Hamilton was ended by a letter from 
the latter to the former, in which he states that after a dozen 
measurements made with great care by himself and his house 
surgeon, a large majority were of unequal length, the left 
being generally the longest, and he acknowledged the correct- 
ness of Dr. Wight’s position. 

It is somewhat strange that this matter of the inequality 
of the lower limbs with its bearing on the question of frac- 
tures of the femur has received so little attention in the text- 
books. In “ Gray’s Anatomy ”’ a brief footnote simply refers 
to the claims of Dr. Wight. The matter seemed of sufficient 
importance to the writer, however, to merit further investiga- 
tion, and as Dr. Wight’s papers had no dissecting-room data, 
it seemed wise to have actual measurements of disarticulated 
bones in order to determine beyond the possibility of a doubt 
whether Dr. Wight’s claims could be substantiated. The 
actual bone measurements were chosen because it is evident 
that whatever divergence might exist between different obser- 
vers when measuring from the anterior superior spine to the 
lowest point of internal malleolus, no such divergence was 
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possible in laboratory measurements of companion bones. The 
humeri were also examined and compared in order to deter- 
mine the truth of Dr. Wight’s claims that when the femora 
were unequal the humeri were also unequal, the inequality be- 
ing hemilateral. It is evident, of course, that in cases of frac- 
ture of the femur, if this be a fact, that the measurement of 
the humeri in the same individual would indicate whether the 
femora were originally equal, and if not, which side was 
originally the longest. 

The writer desires to submit tables of measurements of 124 
cases, in all of which measurements of paired humeri and 
paired femora were made. One series of cases of 54 were 
measured in the anatomical laboratory at Columbia Univer- 
sity. Another series of cases, 50 in number, were measured 
in the anatomical laboratory at the University and Bellevue 
Medical School, and a small series of 20 cases from other 
sources were made by my assistants, Drs. E. H. Fiske and 
R. M. Rome. I wish to acknowledge the great courtesy 
offered me at the anatomical laboratory at Columbia Uni- 
versity and also the University and Bellevue Medical School. 
I am indebted to Dr. Fred. Tilney, associate in anatomy, for 
the measurements made at Columbia, and to Dr. W. C. Cramp 
for the measurements made in the University and Bellevue 
Medical School. The work was laborious and time consum- 
ing, and I deeply appreciate the invaluable assistance of the 
gentlemen who so kindly rendered it possible for me to write 
this paper. 

I submit first the tabulation of measurements made by the 
Department of Anatomy, Columbia University. The meas- 
urements are in centimetres. The entire bone was measured 
at Columbia with an apparatus similar to the familiar shoe- 
maker’s rule with sliding arm. At Bellevue the measurements 
were taken from the tip of the great trochanter of the femur 
to the external condyle. The Columbia measurements were 
made on 54 subjects. The University and Bellevue on 50 
cases. 
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The Long Island cases were 24 in number, making a total 
of 128 subjects, a total of 512 measurements. 


TABLE I.—Columbia University, Department of Anatomy. 


No. of | 





| | | 
Subject | Humerus | Femur lI gupicce| Humerus Femur 
| } | 
| R L R L R L R L 
EU6¢ 137.6 $2.4 | 4%. 43 || 20906 | 34.1 33-8 |45.4 46.1 
1812 | 31.2 gi.0 }.42 42.4 2001 | 34.4 33.8 45-4 45.1 
1778 | 33-4 34. 48 47-8 | 2042/ 31.2 31.4 | 43.6 43.6 
1752 | 34-8 34.6 | 47.8 47.4 || 2023 | 33.2 33.4 | 47.8 47.6 
1762 | 31.8 St.4 | 43 42.4 2061 | 34.4 34.2 46.1 45.8 
1768 | 32.2 39.2 45.8 46 2005 | 34.1 33-6 | 44.8 45 
1790 | 33 42.4 45.8 46 2085 | 32 32 45-1 44. 
1798 | 33-8 33-4 | 48.6 48.4 | 2013 | 35. 35. 47-4 48.1 
1774 | 32.6 32.2 | 44.8 44.4 2044 | 33 32-4 144.2 44. 
1757 | 32.8 30.1 46.4 46. 2088 | 32.8 32.9 43. 43. 
1785 | 34. 34: 46.8 47.4 || 2098} 35. 34.8 | 51.8 51.6 
1766} 31.4 31.4 | 45-4 45.4 7A | 32.4 32.4 |45.4 46.4 
1755 | 34.1 34. 48. 47.1 2008 | 29.6 29.1 2 41.8 
1694 | 32. 32.4 | 46 46. | 1759 | 33. 32.8 | 44. 43.8 
1816 | 32.4 32. 45- 45.2 2089 | 31.8 30.8 | 44. 44. 
1782 | 31.2 31.1 44.2 44.2 2068 | 34.1 33.8 | aF.2 47.2 
1784 | 32.4 32.8 | 45.4 45.6 2079 | 34.6 33. | 43.2 43.2 
1815 | 34. 34.1 | 48.8 49.1 18A | 34. 33.8 fa7.6 47.2 
1799 | 31.8 31.8 43.6 44 2060 | 32.8 32. 46.6 45.9 
E745 159.2 %g@.2 | 43.2 43- 2070 | 31.1 ara. [43.6 44.9 
1760 | 31.8 32.6 2.9 42. 2075 14%.5 32. 48.6 48. 
1818 | 31.2 31 43-4 43-4 2086 | 27.4 293 38 38. 
1767 | 31.4 31.2 | 43. 43. 124 | 34-5 34-8 | 46 46. 
57} 32-2 32. | 43- 43- 102/ 33-4 32-9 | 47 46.5 
55 | 32- 32-4 | 44.4 45.2 54| 31-4 31.2 | 43. 43-4 
50| 32.9 32.2 | 45. 44. || 118) 30.8 31 | 43- 43-2 
64 | 33-4 32.2 46.1 46.6 105 | 32.4 a3 .5 143.0 44.4 


Review and analysis of Table I bring out the following 
facts: 

First, that the length of the human femur and humerus 
varies in such a way as to make possible a division into four 
classes upon this basis, as follows: 


Class I1.—Femurs equal, humeri equal in same subject. Frequency, 
1.8 per cent. Reference, Case No. 1766. 

Class 11.—Femurs equal, humeri unequal. Frequency, 22.2 per cent. 
References, Cases No. 1805, 1694, 1782, 1818, 1765, 57, 2042, 2088, 2060, 
2079, 2086, 124. 

Class I1].—Femurs unequal, humeri equal. Frequency, 11.1 per cent. 
References, Cases No. 1768, 1785, 1799, 1743, 2085, 7a. 
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Class 1V.—Femurs unequal, humeri unequal. In this class two types 
to be distinguished, i.e., Type A: Greater length of homolateral humerus 
and femur; Type B: Greater length of contralateral humerus and femur. 
Frequency, 64.8 per cent. References: Type A, Cases Nos. 1812, 1752, 
1762, 1790, 1798, 1774, 1757, 1755, 1816, 1784, 1815, 1760, 55, 50, 64, 2001, 
2061, 2005, 2013, 2098, 2008, 1759, 18a, 2060, 2070, 2075, 102, 118. Type B, 
Cases Nos. 1778, 2090, 2023, 2044, 2068, 54, 105. 


Second, that in the subjects presenting inequality of the 
humeri, the greater length was observed on the right side in 
34 cases as against II on the left side, while the cases which 
showed inequality in the femurs were 19 on the right side 
having the greater length as against 18 on the left side. 

Third, that in cases in which the right humerus was longer 
than the left, the maximum difference between the two sides 
was I2 mm., whereas in those cases in which the left humerus 
was longer than the right the maximum difference observed 


was 4 mm. 
TABLE II.—University and Bellevue Medical School, Department of 
Anatomy. 

Peter Humerus | Femur IiSubjoct| Humerus | Femur 
R L R és | oR L R L 
E> 1.3%. 31. 26.5.  a@0s | 26 | 36.75 36.5 62.5 ee 
2 [31-5 31-5 | 39- 39-25 || 27 | 33 33 44 44.25 
3 | 34- 34 144-25 44-5 || 28 | 32.5 32-5 | 43 42.75 
4 |32-5 32-5 | 45 45 | 29 | 37 37-25 | 45 45-5 
5 135-5 35-5 | 48-5 48.5 || 30 | 33 33 44.5 44.5 
6 [29.5 29.75 | 38-5 38-75 || 31 | 32 32 45 45 
7 |29-5 29-5 | 40-5 40.5 || 32 | 31-5 31 141.5 41.5 
8 | 31 3r | 4 4t || 33: | 29-5 29-5 | 38.5 38.5 
9 )es.05 27.75 | 4% 4qo.'5 I 34. 132 32 44 44 
IO | 32.5 32-5 | 40 40.25 | 35 | 32 32-5 | 46 46.5 
TX 43258. <gt.5 1060.5 40.75 | 36 | 31-5 31-25 | 42.5 42 
12 | 30-25 30.5 | 42 42. || 37 |33-5 33-5 |45-3 45-5 
13, |34-5 34-5 | 4! 41 | 38 | 30.75 30.5 | 42.5 42.5 
I4 | 32 32-5 | 42 42.25 || 39 | 36 36.25 | 46.25 46 
15 | 32 32 142.5 42 || 40 | 32.25 32 43 42.5 
16 | 31-75 32 | 43-5 43 || 42 | 32-5 31-25) 44.25 44 
17 |3%-5 31 41 41 42 | 33- 33 45 45-5 
18 | 29.5 29.5 | 46.25 46.25 | 43 33-5 33-5 | 44-75 44-75 
19 | 32-5 32-25/43-5 43-5 || 44 | 31- 3I. 44.25 44 
20 134-5 34-25 | 44.25 44-5 | 45 | 31-5 32 | 43-5 43-75 
at} 39-5 30-5 | 40-5 40 | 46 | 34 33-5 | 45 45-5 
22 | 32. 32- | 43-5 44 | 47 | 3-5 31-5 | 44 44-25 
23 | 34 34 | 46 46.25 | 48 | 38 37-5 | 40 39-5 
24° /32-S 33-5 | 45-5 41-5 || 49 | 33-5 32-5 | 45-5 46.5 
25 [28.25 28.5 | 41.25 42.25 || 50 | 33.75 33-5 | 48 47.75 
i} 
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Fourth, that in cases in which the right femur was longer 
than the left, the maximum difference observed was 9 mm.; 
while in cases in which the left was longer than the right the 
maximum difference was 10 mm. 

Fifth, that the mean excess in length of the right humerus 
over the left was 4.9 mm. and that of the left over the right 
was 2.6 mm.; while the mean excess in length of the right 
femur over the left was 4.2 mm. and that of the left over the 
right was 4.7 mm. 

The tabulated series of 50 cases obtained from the Ana- 
tomical laboratory of University and Bellevue is given in 
Table II. 


Class I.—Femurs equal, humeri equal in same subject in Nos. 4, 5, 7, 
8, 13, 18, 19, 24, 25, 30, 31, 33, 34, 43, fourteen cases in all. Frequency 
28 per cent. 

Class I1.—Femurs equal, humeri unequal, Nos. 12, 17, 19, 25, 32, 38, 
six cases. Frequency 12 per cent. 

Class I1I.—Femurs unequal, humeri equal, Nos. 1, 2, 3, 10, II, 15, 21, 
22, 23, 27, 28, 37, 44, 47, 49, 42, sixteen cases. Frequency 32 per cent. 

Class 1V.—Femurs unequal, humeri unequal. Type A: Greater length 
of homolateral humerus and femur. Cases 6, 16, 29, 35, 36, 40, 41, 45, 
48, nine cases. Frequency 18 per cent. Type B: Contralateral cases, Nos. 
9, 20, 26, 39, 46, five cases. Frequency 10 per cent. Total 28 per cent. 

Unequal humeri: Right longest in 13 cases; left longest in 8 cases. 

Unequal femora: Right longest in 12 cases; left longest in 20 cases. 

Mean difference, humeri, 3.3 mm.; mean difference, femora, 3.8 mm. 
Maximum difference, humeri, 5 mm.; maximum difference, femora, I cm. 


TABLE III.—Long Island Hospital. 


No. of | No. of | 


Subject Humerus Femur Subject | Humerus Femur 
| | 

R bia pa R L R L 

I} 3.5 3! 45-5 45 13 | 37 37 43-5 43 

2 | 34 34 46 46 14 | 33 33 43 43 

3 | 27 27 38 38 15 | 33 34 43 43 
4 | 33 33 49 49 16 | 31 30.5 | 42 42.5 
§ |33°-5 34 43-5 44 17 | 3! 31 | 40 40.25 

6 | 35 34-5 | 45 44.5 18 | 24 23.75 | 42.5 42 
7 |34-5 34-5 (45-5 45-5 19 | 34 34 45 45.25 
8 | 30-5 39-5 | 41 41 20 | 35-25 35 42 41.75 

9 | 30 39-5 | 39-5 39 2 /31-5 31-5 | 43 43 
Io 30 30 42 41 22 29 29.75 | 39 40.5 

It | 32 31 144-5 45-5 23 | 30 30 | 43 43 


wn 


12 | 32 32 42 43 24 | 27.75 27 37-25 36. 
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The Long Island cases were measured in a manner similar 
to that employed at Columbia, a rule with sliding arm being 
used. The series may be analyzed as follows: 


Class I—Femurs equal, humeri equal, Nos. 3, 9, 15, 2, 4, 8, 16, 22; 


eight cases. Frequency 33 per cent. 
Class I1.—Femurs equal, humeri unequal; one case, No. 15. Fre- 


quency 4 per cent. 

Class I1I.—Femurs unequal, humeri equal, Nos. 11, 13, 23, 14, 18, 20; 
five cases. Frequency 22 per cent. 

Class 1V.—Femurs unequal, humeri, unequal. Type A: Greater length 
of homolateral humerus and femur, seven cases. Reference, 1, 5, 6, 7, 
19, 21, 23, 25. Type B: Greater length of contralateral humerus and 
femur, three cases. Reference, 10, 12, 17. 


Inequality of Humeri.—The right was longest in 8 cases, 
and the left was longest in 4 cases. 

Inequality of Femurs.—The right was longest in 8 cases 
and the left longest in 6 cases. 

When the right humerus was longest the mean difference 
was I centimetre, and when the left humerus was longest the 
maximum difference was 1 centimetre. The left humerus the 
same. The right humerus being longest, the mean difference 
was 5.9 mm., and 7.5 mm. when the left was in excess. The 
mean difference when the right femur was the longest was 5.6 
mm., and when the left was in excess 7 mm. Maximum hu- 
merus, I cm.; maximum femur, I cm. 

A summary of the three series is as follows in percentages : 
Femurs equal, humeri equal, Columbia, 1.8 per cent. ; Bellevue, 
28 per cent.; Long Island, 33 per cent. It thus appears that 
the highest percentage in which we could expect symmetry 
of the extremities is 33 per cent. 

In Class II, in which the humeri were unequal but the 
femurs equal, the Columbia percentage was 22.2 per cent., 
Bellevue 12 per cent., and Long Island 4 per cent.; therefore 
in about 20 per cent. of the cases unequal humeri would be 
accompanied by equal femurs, and Dr. Wight’s rule would 
therefore not apply. 

In Class III, where the femurs were unequal and the 
humerj were equal, the percentages were as follows: Columbia 
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11.1 per cent., Bellevue 32 per cent., Long Island 22 per cent. ; 
that is to say, although the femurs were unequal, the humeri 
would be equal in about 22 per cent. of these cases, so that 
again Dr. Wight’s rule of comparison of humerus with com- 
panion femur would be fallacious. Taking the two classes 
together, Class II and Class III, and the rule would not apply 
in at least 40 per cent. of the cases. 

In Class IV, in which both upper and lower extremities 
were unequal, the percentages were: Columbia 64.8 per cent., 
Bellevue 28 per cent., Long Island 44 per cent., giving an 
average Of 45.6 per cent., in which both upper and lower 
limbs were asymmetrical. 

In the whole series of cases the right humerus was longest 
in §5 cases, and the left in 23 cases. This preponderance of 
length of the right over the left humerus may readily be 
accounted for by righthandedness. Correspondingly, the right 
femur was longest in 39 cases, the left femur in 44 cases. 
This does not entirely agree with Dr. Wight’s conclusions that 
the left femur is the longest where inequalities exist in so 
large a proportion of cases as his measurements on the living 
subject indicates; still in this series of carefully measured 
cases, the left femur is longer than the right in 44 out of 83 
cases. The companion tibiz were unfortunately not meas- 
ured; but from a comparison of these figures it is quite prob- 
able that where one femur was longer than another the cor- 
responding tibia was also longer,—and if we assume that the 
maximum and mean differences of the tibiz were propor- 
tionate to the femoral differences, the total inequality of the 
lower limbs would be nearly double the inequalities of the 
femora alone. The average maximum difference of the three 
series where the humeri were longer was 7.2 mm., about three- 
quarters of a centimetre, and the mean difference, 6.5 mm. 
Where the femurs were unequal, the average maximum differ- 
ence was 9.8 mm., and the average difference 8.6 mm. 

One hundred and twenty-eight cases were measured in the 
entire series, and in 99 of these cases the femora were unequal. 
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It therefore appears that symmetry of the femora in the same 
individual is exceptional and that asymmetry is the rule. At 
least in 78 per cent. of the cases recorded, asymmetry existed, 
and in cases of asymmetry the average disproportion in length 
of the femur alone as measured on actual specimens of bones 
was very nearly I cm., and if we add a variation in the com- 
panion tibiz of but % cm., the total variation on the ordinary 
surgical measurements would be not far from 1% cm. It 
may readily be seen, therefore, that if the short bone were 
fractured the apparent shortening would be very much greater 
than the actual shortening, and if sufficient weights were put 
on the injured limb to make the femora equal, something that 
they were not originally, the ends of the bones might be 
actually separated by a distance which might lead to non- 
union. The best method of preventing such an untoward cir- 
cumstance at present seems to be in the routine employment of 
the Rontgen photograph, for there seem to be so many sources 
of error possible in using sound bones in the same individual 
as a means of comparison, that no fair deduction could be 
drawn therefrom. The present methods of measuring the 
lower extremities are unsatisfactory in the extreme. The 
anterior superior spine, except in very lean individuals, is a 
very uncertain quantity, and no two men are likely to agree 
on what is the lowest point of the internal malleolus. The um- 
bilicus has been discredited as a point from which to measure, 
but it has occurred to the author that possibly the sternal notch 
might be available, the lower point of measurement being the 
plane of the heel in line with the internal malleolus, this plane 
being determined by the apposition of any plane surface to the 
foot. The upper end of the tape is fixed at the sternal notch 
and not moved for the measurement of either side, the lower 
end of the tape being swung first to the plane of the right heel 
and then to the plane of the left. In order to determine which 
of the three methods was least open to individual error, my 
assistants, Drs. E. B. Fiske and Russell W. Rome, made a 
series of 312 measurements of paired femora in 52 male sub- 
jects, neither being aware of the figures obtained by the other. 
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These measurements were most carefully made with the fol- 
lowing results: (1) The average variation between the 
measurements made by the two men, anterior superior spine to 
malleolus, was 1.07 cm. (2) In measuring from the umbili- 
cus to a plane surface in apposition with the plane of the heel 
the average variation was 1.24 cm. (3) In measuring from 
sternal notch to plane of heel, the average variation was 1.10 
cm. (4) The smallest variation was from sternal notch to 
right femora, being a mean of 1.04 cm. The greatest vari- 
‘ation was on the left side, umbilical measurement, 1.27 cm. 
(5) In 312 measurements there was exact agreement in only 
40 cases, a little over 12 per cent. of all cases measured. 

It is my impression that the measurement taken from the 
sternal notch to the plane of the heel, as indicated by a plane 
surface in apposition therewith, will prove to be a method 
least open to error. The following precaution, however, must 
be adopted. The measurements must be made at the same 
period of respiration. The plane surface in apposition with 
the heel must be parallel in each case, as a slight inclination in 
either direction would mean an error in the measurements. 
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THE TRANSPORTATION OF SKIN FLAPS FROM 
ONE PART OF THE BODY TO ANOTHER AND 
FROM ONE INDIVIDUAL TO ANOTHER.* 


BY JOHN M. T. FINNEY, M.D., 
OF BALTIMORE, MD., 


Associate in Surgery in the Johns Hopkins Hospital. 


AMONG the most ancient and best known surgical pro- 
cedures which have been handed down to us are the classical 
methods of repairing defects in the integument by means of 
the transference of portions thereof from one part of the body 
to another. ‘These methods are so familiar that a discussion 
of them at this time would be not only out of place, but foreign 
to the purpose of this paper. We will limit ourselves, there- 
fore, to a consideration of those methods alone which have to 
do with a transfer of skin flaps from one part of the body to 
another; without the preservation of the original blood supply 
to those flaps. We shall also exclude from consideration those 
methods which deal only with the skin itself, in whole thick- 
ness or in part, such as the well-known procedures of Reverdin, 
Thiersch, Wolff-Kraus, etc. We wish to consider that class 
of case in which it is desirable, in order to repair losses of sub- 
stance, to transplant something more than the skin, e.g., the 
subcutaneous fat, fascia, periosteum, etc., as the case may be. 
Obviously the range of applicability of these latter methods is 
limited, as the advisability of retaining the original blood sup- 
ply where possible is so apparent as to need no further com- 
ment. Now and then, however, a case presents itself for 
relief, in which owing to the particular location, or to such 
extensive losses of substance from trauma of one sort or 
another, chiefly scalds or burns, that it is impossible to make 
use of the older methods, because of lack of sufficient or 
suitable tissue in the immediate neighborhood of the part to be 
restored. 








* Read before the American Surgical Association, June 5, 1909. 
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Such a condition was present in the person of Roberta M., 
a girl of seven, who was referred to me by Dr. Rees of Charles- 
ton, South Carolina. In this case, owing to extensive burns in- 
volving the upper anterior portion of the body, the chin was 
drawn down upon the chest, and the lower part of the face fright- 
fully scarred and disfigured. The lower lip was entirely missing, 
except for the mucous membrane which was everted, exposing 
the lower teeth and gums. Saliva was continually drooling from 
the mouth. The front of the neck, chest and upper extremities 
were covered with dense cicatrices which rendered it manifestly 
impossible to obtain suitable skin flaps from anywhere in the 
vicinity. In our extremity, we finally hit upon the following plan 
as the only one which seemed at all feasible. 


Fic. 1, 


Transporting the skin and subcutaneous tissue from the abdomen to the forearm. 


A flap six by four inches, with its base toward the middle 
line was dissected up from the anterior surface of the abdomen. 
This flap included the skin and subcutaneous tissue down to the 
aponeurosis of the rectus and external oblique muscles. An 
incision four inches long was then made upon the anterior sur- 
face of the forearm. The free border of the abdominal flap was 
inserted into this incision and the skin edges carefully united. 
Gutta-percha tissue was placed over the denuded surface of the 
abdomen after the edges had been approximated as closely as 
possible by other silk sutures. The arm was fixed to the patient’s 
side with a broad strip of adhesive plaster, passed around the 
arm of the patient and then around her body. The arm was 
left in this position for two weeks. The dressing was then 
removed and the circulation in the flap found to be good through- 
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out. The pedicle of the flap was now divided, severing it from 
its abdominal attachment. The arm was then flexed and the 
patient’s hand brought up to and placed upon her head, allowing 
the free end of the flap to be adjusted to the cheek, which had 
been freshly denuded for this purpose, after reflecting upward 
the flap of everted mucous membrane. The skin flap, now re- 
ceiving its blood supply from the forearm, was fixed in place by 
sutures between its free border and the skin of the cheek and 
left in place for another two weeks. At the end of this time, the 
circulation having become established between the cheek and the 
flap, its attachment to the forearm was severed, and the repair 


Fic. 2. 





Transporting the flap from the forearm to the cheek. 


of the lower lip completed by attaching the mucous membrane 
to the upper free border of the abdominal flap which now com- 
posed the lower lip. A few sutures were placed in the lower 
edge of the flap attaching it to the skin of the neck. Care was 
taken to avoid any tension or any more interference with the 
circulation than was possible. A slight sloughing of the flap 
occurred at one corner but not enough to affect materially the 
result, which in the end was most satisfactory. Massage of the 
new lip was begun as early as the healing would allow, and aided 
much in loosening up the surrounding tissues. 


I had occasion to make use of this same procedure in 
another case very similar to the one just reported. This 
patient, a child of four and one-half years, had been severely 
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burned about the lower part of the face and upper part of the 
body in front, and presented a condition almost identical with 
the case just reported. Exactly the same procedure was 
carried out. Here, however, the result was not so satisfac- 
tory owing to the youth and extreme restlessness of the child. 
Considerable sloughing of the corners of the flap occurred, 
although the central portion took nicely and materially im- 
proved the patient’s appearance. Our experience with this 
second case and a subsequent one to be referred to later, leads 
us to believe that such operative procedures as these “requiring 
fixation of the parts, are not applicable to young children. 





The flap fixed in its final place, restoring lower lip and covering chin. 


Extreme youth, therefore, we would regard as a definite 
contra-indication to these operations. 

In looking over the literature of the subject, the only 
references I can find to similar operations are as follows: 


In 1888 Dr. G. F. SHrapy of New York, in a personal communication 
to Sir W. McCormick and reported by him, gives an account of a very 
ingenious method by which he was able to cover up a “most unsightly 
gap in a girl’s cheek. The arms are folded in a comfortable manner. A 
suitable-sized flap is dissected up from the anterior surface of the arm 
with its base either up or down, as desired, and the free end of the flap 
is stitched into a slit made for the purpose in the radial side of the 
forefinger. Later the flap is cut loose from the arm and then transported 
by the finger to the desired locality. This case resulted very satisfactorily.” 


So far as I am aware, this case was never published else- 
where by Dr. Shrady. 
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In 1895 Dr. W. S. Halsted reported to the Johns Hopkins 
Hospital Medical Society a method which he had made use 
of in a patient suffering from extensive burns over the chest, 
neck, and arms, in whom he had transferred a skin flap from 
the back and side of the neck around to the front. Dr. Hal- 
sted characterized his method as a “ waltzing” of flaps and 
described it as follows: ‘“ None of the original attachments 
of the last flap which we used have been preserved. The flap 
has twice been twisted upon itself, first upon a small pedicle 
of skin (original tissue we may call it), and secondly upon a 
little broader pedicle of cultivated cicatricial tissue. The flap 
has probably made a complete revolution.” 

The result in Dr. Halsted’s case was most satisfactory. 


In 1901 STEINTHAL reported an operation almost identical with the 
one performed by us. The operation in his case was done “to relieve a 
very extensive loss of skin from the face which had been excised to 
relieve an extraordinarily progressive lupus. Attempts had previously 
been made by means of the Thiersch method to relieve the deformity. 
The results, however, were not satisfactory. The greater portion of the 
nose had been destroyed and it was necessary to do a complete rhinoplasty. 
The surrounding skin being useless for this purpose, it was necessary 
to secure a flap from elsewhere.” In order to do this, Steinthal cut from 
over the sternum “a tongue-shaped skin-periosteal flap of suitable size. 
After cutting and preparing the flap, the breast wound was almost closed 
with sutures, and the broad edge of the flap grafted into the forearm 
through a corresponding incision made over the lower end of the radius. 
The flap was sutured into place, and the arm fastened in a comfortable 
position by a bandage. The flap was kept from drying out by a thick 
boric ointment dressing. Four days later the nourishment bridge on the 
breast was cut through. A few days later the flap, being at this time 
well nourished, was attached to the root of the nose and the arm fixed 
against the head in a comparatively comfortable position, with plaster 
of Paris bandages. After ten days, the flap was separated from the arm 
and a new nose made from the hanging flap, which was now luxuriantly 
granulating. The result was most satisfactory, some trimming up of the 
flaps being necessary later.” 


These reported cases demonstrate beyond doubt the feasi- 
bility of the method and establish the principle that in selected 
cases where for one reason or another it is impossible to secure 
flaps in some one of the usual well recognized methods, use 
may be made of this principle with a fair prospect of success. 
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In rare instances, however, the conditions may be such that it 
is impossible to make use even of this method which has just 
been described. In such cases where one cannot secure suit- 
able flaps from the patient himself, one is forced to look else- 
where, namely, to the person of another. Such a case pre- 
sented itself to the writer since the first portion of this paper 
was written. 


The patient was a girl 5 years of age, also from Charleston, 
South Carolina, who came to me through the satisfactory result 
obtained in the first case just reported. This child had been run 
over by a street car some months previously. The right leg had 
been so badly injured as to necessitate amputation at about the 
middle of the thigh. The left foot also had been badly crushed 
and the integument of the foot had sloughed off, ieaving the foot 
entirely devoid of skin up to the malleoli. The child who, at the 
time of the accident had been in robust health, was now, owing 
to the accident and resulting disturbances, much reduced. At- 
tempts had been made by her physician to cover the foot with 
Thiersch grafts, but unsuccessfully. These grafts had been 
cheerfully given by an older sister of the patient, and had been 
cut from her thigh. 

Owing to the poor condition of the patient, and the fact that 
one leg had been lost, and that there was no possible chance of 
securing flaps from the other, nor, indeed from any other portion 
of the patient’s body, it was decided to attempt the direct trans- 
plantation of skin flaps from another person. The idea was 
proposed and the same sister who had previously given the 
Thiersch grafts volunteered to supply the other. The method 
of procedure was as follows Under ether, a flap, seven by five 
inches, consisting of skin and subcutaneous fat and having its 
base upward, was raised from the outer surface of the donor’s 
thigh. The patient’s foot which had been freshly denuded for 
the purpose was inserted between the flap and the raw surface 
left after it had been dissected up. The flap was large enough 
to cover completely the plantar surface of the foot and was held 
in position by stitches through its free border and the edge of 
the skin above the patient’s heel. A few interrupted sutures were 
placed on either side, wrapping, as it were, the flap around the 
denuded sole of the foot of the patient. Patient and donor were 
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held in this position by adhesive strapping and plaster of Paris 
bandages, holding the legs of the two in apposition and parallel 
to each other, with their heads in opposite directions. They were 
put to bed with the head of one at the head of the bed, and the 
head of the other at the foot. The two were surprisingly com- 
fortable, and I feel sure the flap would have taken well, had it 
not been necessary, owing to the extreme restlessness of the 
patient, who as was said before, was only five years of age, to 
cut them apart earlier than had been intended. She was a spoiled 
child and wilfully added to the pain and discomfort of her older 
sister by moving her foot as much as possible when she felt so 
disposed. The two were kept tightly bound together in this 
fashion for ten days. I did not feel justified in keeping them 
together longer, owing to the needless pain inflicted by the patient 
upon her sister, who bore it most heroically. At this time the 
circulation in the flap appeared excellent, except at the very tip, 
and it had firmly adhered to the foot of the patient. Upon divid- 
ing its pedicle, however, after a few days the circulation began 
to show signs of failing, and the flap softened and soon com- 
pletely disappeared. 


Here again, as has been previously noted in the beginning 
of this paper, owing to the extreme youth and restlessness of 
the patient, the operation was prevented from being a success. 
The idea, however, I believe to be perfectly feasible and, under 
proper conditions, capable of being carried to a successful 
issue. I had supposed that this was a unique case, as no refer- 
ence in the literature could be found to any similar one. We 
did find, however, that in 1865 Hamilton had suggested the 
possibility of such a thing, and had actually proposed it in one 
case, but no one could be found who would furnish the neces- 
sary tissue. A personal communication from Dr. F. B. Lund, 
of Boston, accompanied by a photograph reports a similar 
case performed by him in August, 1908. I quote as follows: 


Michael M., aged 19 years, single, had his foot caught in an eleva- 
tor, so that the entire sole of the foot was crushed off. He was admitted 
to the City Hospital on August 4 and on August 25 had a perfectly clean 
granulating area covering the entire sole of the foot from the base of the 
toes to the tip of the heel. He had a fairly large foot, and it seemed to 
me that if a sufficiently large flap were taken from the other leg it would 
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Case I,—Showing result after operation. 
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denude it too much, so the experiment was tried of taking a flap from the 
abdomen of his brother, who was about his age and size. The brother 
was placed in a bed which was brought up to the foot of Michael’s bed, 
so that the sole of Michael’s foot lay across his brother’s abdomen. On 
August 25 they were both etherized, Michael’s foot was curetted and a 
flap turned up from his brother’s abdomen below the umbilicus, the long 
axis being transverse, of course, to the body. The flap was sutured to 
the inner side and posterior and anterior borders of the raw surface on 
Michael’s foot. Then the brother was bolstered up and confined by 
straps attached to the bed in various directions with a sheet across him, 
and Michael’s foot was tied down so that he could hardly move it. The 
use of plaster of Paris was thought of; but it presented some difficulties, 
so the idea was abandoned. 

When the boys came out of ether, they began to be very uncom- 
fortable and used language of the most violent kind toward each other, 
and almost came to blows. The following day, the brother had a tempera- 
ture of 103, rapid respiration and signs of consolidation at the base of 
one lung. He was very uncomfortable in his position, and the question 
of cutting them apart was considered, but it was decided to leave them 
together. The foot was dressed two days after the operation, and looked 
healthy. The brother from whom the abdominal flap had been taken 
was very uncomfortable and hard to manage. He refused nourishment 
and grew very weak, and on September 4, I did not dare to leave them 
together any longer, and although it was only the sixth day after the 
operation, I cut off the abdominal flap. It looked healthy, and bled a 
little from the cut edge, but in a few days began to get gangrenous and 
finally melted away. 


Although the results in both Dr. Lund’s case and my own 
were not satisfactory, still, as will be observed, the conditions 
in each: case were very unfavorable to the production of a 
satisfactory result. Under proper conditions, I feel sure it 
will be found entirely possible to transfer in this manner from 
one individual to another, flaps of desired size and thickness. 
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MASSIVE KELOID OF FACE AND HANDS.* 


BY CHARLES A. PORTER, M.D., 
OF BOSTON, MASS. 


Surgeon to the Massachusetts General Hospital. 


THis remarkable case of keloid of the face and hands is 
reported chiefly to put the photographs upon record, and to 
show the present result after numerous plastic operations, skin 
grafts, and spontaneous healing. Although the X-rays were 
conscientiously tried over several periods there was no benefit. 

This patient entered the Massachusetts General Hospital, 
on March 10, 1905, in the service of Dr. A. T. Cabot, whose 
assistant I was at that time. Dr. Cabot performed the first 
operation on March 20, 1905; since then Dr. F. G. Balch has 
operated five times and I myself six times. 


History.—Stephen Calabro; Italian; aged 19. Ten months 
ago patient’s face and hands were severely burnt in an explosion 
in a fireworks factory. He was treated for three months at the 
Quincy Hospital. Five months ago the region about one of his 
eyes was skin-grafted at the Carney Hospital, since which time 
the scars have been steadily growing. Evamination: Patient’s 
face presents massive keloid extending from the hair-line on the 
forehead over the whole face, including both ears. A small por- 
tion of the right cheek is visible, the eyes appearing as slits in 
the midst of the exuberant overgrowth. Slight impairment in 
hearing; vision in left eye interfered with; mouth can only be 
opened half an inch. There is excessive keloidal growth on 
the backs of both hands and lower third of the forearms, the 
fingers being hyperextended, twisted, and distorted. In numerous 
places the keloidal tissue is eroded, with some foul discharge 
from the sulci between adjacent lobules. 

Operation, March 20, 1905, by Dr. A. T. Cabot; rectal anzs- 
thesia. Incision over the symphysis of the lower jaw, down to 
the subcutaneous tissue, with removal of keloid over right side 





* Read before the American Surgical Association, June 5, 1909. 
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of chin and part of cheek. Several necrotic areas were found 
deep in the tissues, in the transitional zone between keloidal and 
normal subcutaneous fat. On the left, the keloidal mass over- 
hanging the lower jaw was excised, opening an abscess cavity 
which contained several drachms of pus. Dry dressing; daily 
X-ray treatment until moderate degree of dermatitis was induced. 
By April 4 the epidermis was growing very slowly, but there 
was no return of keloid; distinct improvement in the mobility 
of the lower lip was evident. On April 18, a typical erysipelas 
developed which lasted about ten days. 

Operation May 31, 1905, by Dr. Porter. The thick plaques 
of keloid were dissected off in masses from cheeks, forehead, 
nose, left ear, and lips; in many places down to the subcutaneous 
tissue. Hemorrhage was very free. This operation required a 
dozen to fifteen knives, as the tissues were so hard. There was 
profuse discharge of pus for many days, but at the end of a 
fortnight the epidermis began to spread in rapidly, and the patient 
was discharged on June 14 much relieved. 

Re-entry December 20, 1905. The keloidal masses have re- 
turned but not to their former extent. The left eye is obscured 
and the eyelids are deformed by scar tissue. A keloid the size of 
a silver dollar has formed upon each shoulder and another one 
above the sternoclavicular notch. 

Operation December 29, 1905, by Dr. Porter. The recurrent 
keloid on the right side of the face was shaved off. Wedge 
shaped piece cut out from right eyebrow and the edges brought 
together. A similar wedge from beneath the lower lid was 
excised and sutured. The keloid at inner canthus of the eye was 
removed and skin-grafted from the leg. Other grafts were 
applied over the raw tissues about lower jaw. The grafts took 
well and by January 17, 1906, only a small area over the lower 
jaw on the left was uncovered by epidermis. On January 23, 
more pin-point grafts applied to granulating areas on face 
February I, 1906, another attack of erysipelas of both face and 
hands. 

Re-entry March 6, 1906. Face considerably improved; left 
eye open and useful, though there is slight cicatricial ptosis and 
ectropion. 

Operation March 14, 1906, by Dr. Balch. Bilateral operation 
for ectropion ; excision of scars with Thiersch grafts from thigh. 
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By March 28 both grafts, which had taken, showed a tendency 
to shrink with slight recurrence of ectropion. Keloid forming on 
area from which graft was taken from thigh. 

Operation April 2, 1906, by Dr. Balch. An attempt was made 
to separate the fingers by excision of the dense cartilaginous-like 
tissue. Plastic operations were done; the thumb partially freed 
from scar; but it was impossible to secure proper skin flaps for 
the denuded area. Hand was dressed with rubber tissue and 
dry dressing. On April 4 raw surfaces grafted under cocaine, 
but grafts failed to grow. 

Operation April 9, by Dr. Balch. A large crescentic area of 
scar was removed from beneath the left lower eyelid; a Wolff 
graft was removed from the right side of chest and fitted to the 
denuded area. Graft took well under the left eye. In the mean- 
time, there was considerable recurrence of the keloid over the 
face. 

On May 4, under ether, Dr. Porter excised two crescents of 
the keloidal tissue which overhung both eyes. The wound was 
then sutured, raising both eyebrows. The recurrent keloids un- 
derneath the eyes were completely dissected out with a large 
keloid which covered the whole right cheek. The growth over 
the nose was removed down to the subcutaneous fat. Two 
brothers and a friend were then circumcised and the prepuces 
used for Wolff grafts, the grafts having been previously punched 
to allow for drainage, and then sutured in position over all 
denuded areas. These heterogeneous grafts grew well at first 
and by the end of the fourth day showed definite evidence of 
re-established circulation, but on the ninth day all turned black 
and in a few days separated. On May 28, Dr. Balch rubbed the 
granulations with gauze and then applied three Thiersch grafts, 
which, however, failed to take. During the summer the X-rays 
were used again. The keloidal tissue beneath the lower lids con- 
tracted steadily but showed little tendency to increase outward. 

In March, 1907, Dr. Balch did plastic operations on two or 
three of the fingers, separating the webs and loosening up the 
index finger, and again in April, attempted to gain flexion of the 
thumb by freeing the extensor and flexor tendons and removing 
the head of the proximal phalanx of the thumb. Primary union, 
but no marked improvement in motion. 

On June 24, Dr. Porter dissected out the cartilage of the 
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right ear, which was involved in the keloidal growth; Thiersch 
grafts were applied. The left ear was also freed, as was the 
lower lip. Skin grafts were applied to all raw surfaces, and 
the mass above the suprasternal notch was excised and the edges 
sutured. 

Operation July 12, 1907, by Dr. Porter. The cicatricial tissue 
which was causing hyperextension at the right wrist was removed 
and the area skin-grafted. The thumb was freed and a graft 
applied between it and the index finger. The webs which formed 
between the middle and adjacent fingers were pierced obliquely 
from behind forwards and downwards, and through the opening 
a piece of rubber dam was drawn. The right ear was freed at 
its top and the raw surfaces were skin-grafted. By August 15 
the skin had grown about the rubber setons at the base of the 
fingers, and the web was cut under cocaine. 

On August 24, 1908, Dr. Porter removed a thick mass of 
scar tissue holding the ear to the scalp. Another operation was 
performed for recurrent ectropion of the left eye, a crescentic 
excision being made and a Wolff graft from the thigh applied; 
graft took well. 

On September 14, 1908, re-entered; operation by Dr. Porter. 
Further freeing of the right ear and removal of keloidal masses ; 
areas skin-grafted and the patient discharged September 30, 
1908. 

Résumé.—After many operations, the photographs show the 
present result. There has been a gradual but distinct abatement 
of the tendency to form keloidal tissue. The forehead is cov- 
ered by shiny, movable skin, resulting partly from natural heal- 
ing and partly from skin grafts. There is some keloid about the 
deformed ears, but both show evidence of their presence. The 
nose and cheeks are fairly normal, but there is still some ectro- 
pion in spite of the numerous operations. The hands have been 
improved so far as ability to grasp objects with the thumb is 
concerned, but dorsal hyperextension of the fingers still persists, 
as shown in the photographs. X-rays seem to have been of no 
value. 











TRANSACTIONS 


OF THE 


AMERICAN SURGICAL ASSOCIATION. 


Annual Meeting held at Philadelphia, Pa., June 3, 4, 5, 1909. 
The President, CHArLEs B. G. p—E NANCREDE, in the Chair. 


I. ADDRESS OF THE PRESIDENT: THE END RESULTS AFTER 
TOTAL EXCISION OF THE SCAPULA FOR SARCOMA. 
Dr. Cuarces B. G. pE NANcREDE, of Ann Arbor, Mich., gave 
the Annual Presidential Address; his topic was as named above. 
For the address in full see page 1. 


II. CHRONIC INTESTINAL STASIS. 


Mr. W. ArsutHNnot LANE, of London, Eng., read a paper on 
Chronic Intestinal Stasis, for which see page 190. 

Dr. J. C. BLoopcoop, of Baltimore, called attention to the 
X-ray examination as a method of diagnosis which he thinks 
will be more frequently used in the future. He presented a 
rough sketch of the condition found in a recent patient, a full 
report of whose history will be published later; he also referred 
to a former case which is now well for two years without having 
had a resection. 

Dr. T. W. Huntincton, of San Francisco, considered the 
principal significance of the subject under discussion was the 
idea of the prevention of the conditions. He was of the opinion 
that these cases of enteroptosis, bearing especially upon the large 
bowel, could be avoided by careful attention in early life to the 
emptying of the bowel, and that this accumulation is due usually 
to a definite cause giving rise to sufficient irritation to interrupt 
the peristaltic wave, as, for instance, in cases of occult appendices. 

Dr. ArtHuR Dean BeEvAN, of Chicago, was of the opinion 
that Mr. Lane’s suggestions were rather radical. He said he 
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should insist upon a condition which should be described abso- 
lutely as that of intestinal obstruction, before he would feel 
warranted in undertaking such an operation as an anastomosis or 
the removal of a part or the whole of the colon. He considered 
the subject of chronic constipation one which should be dealt 
with jointly by the internist and the surgeon. 

Dr. J. F. Binnie, of Kansas City, said that in a number of 
these cases he had done a cecostomy with very fair temporary 
results, although he has been unable to learn the ultimate results. 

Dr. Joun B. Roserts, of Philadelphia, stated that he under- 
stood Mr. Lane to advocate surgical operations in these cases only 
when all other means had failed, and he then believed this sur- 
gical interference should be prolonged and radical. 

Dr. Maurice H. Ricuarpson, of Boston, called attention to 
the fact that he had reported two or three cases of chronic intes- 
tinal obstruction. He believes the surgery of the large intestine 
should not begin by at once operating for obstinate and chronic 
constipation, although early exploration in cases of chronic con- 
stipation will relieve many pathological conditions which can be 
treated as easily as the simple incision of a band. It is his firm 
opinion that an exploration should be made in all cases of 
obstinate intestinal obstruction, whether called constipation or 
obstruction, and that such serious and dangerous operations as 
the complete resection of the large intestine should be avoided. 

Dr. Wo. B. Corey, of New York, said that while believing in 
conservatism he did think that too often these cases were allowed 
to go too far without surgical interference. He called attention 
to the fact that nine such cases operated upon for volvulus of the 
sigmoid at the Massachusetts General Hospital had terminated 
fatally. He reported a case of his own operated upon on the 
ninth day for acute obstruction. The abdomen was opened under 
cocaine and the giant sigmoid fastened to the abdominal wall, 
and a large amount of liquid feces evacuated through a tube 
in the bowel. In a week the patient began to have natural pas- 
sages by the rectum; at the end of two weeks the wound had 
healed. The symptoms then reappeared, and in a short time he 
had increasing distention. Dr. Coley did not think it wise to 
resect the sigmoid but introduced a small silver tube into an 
opening for the escape of gas, and this the patient has been wear- 
ing for a year. 
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Mr. Lane, concluding the discussion, said that in the dis- 
cussion no mention had been made of what he considered the 
most important points in the paper, the toxic results of auto- 
intoxication. He believes it is growing to be more the general 
opinion that the intestinal tract is no longer to be only treated by 
drugs from above or enemas from below. 


III. THE RELATION OF MESENTERIC DISTORTION TO 
INTESTINAL OBSTRUCTION. 
A paper upon the above subject, by Dr. JosepH D. Bryant, 
of New York, in the absence of the author, was read by title. It 
is published in full beginning at page 229. 


IV. THE FECAL ORIGIN OF SOME FORMS OF POSTOPERA- 
TIVE TETANUS AND ITS PROPHYLAXIS BY PROPER 
DIETETIC OR CULINARY MEASURES. 

Dr. RupotpH Matas, of New Orleans, read a paper with 
the above title, which he summarized as follows: 

1. Notwithstanding the vast increase in our knowledge of 
the etiology, pathology and prophylaxis of tetanus since the 
discovery of the drumstick bacillus of Nicolaier, twenty-six years 
ago, a certain—not full determined— number of postoperative 
deaths from this infection occurs in seemingly clean surgical 
cases, a circumstance which has not been satisfactorily accounted 
for. 

2. While it has been fully and irrefutably demonstrated that 
the regional liability of the exposed parts of the body to tetanus 
(1.e., feet, hands, legs, forearms, arms, face, neck, etc.) is directly 
proportional to the degree of surface contact with tetanus-bearing 
(tetaniferous) matter (earth, manure, dust), the origin and 
regional distribution of accidental and postoperative tetanus in 
the concealed parts of the body (protected from surface exposure) 
has not been sufficiently investigated or recognized. Surely not 
sufficiently insisted upon in accounting for postoperative deaths 
in which the rules of surgical asepsis have been apparently well 
observed. 

3. Abundant experience has shown that while the risk of 
tetanus infection can be absolutely eliminated in all operations 
upon sterile tissues in which a rigorous postoperative asepsis can 
be maintained until healing has occurred, this liability cannot be 
removed in those regions in which postoperative asepsis cannot 
be secured. 
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4. In order of importance next to the feet and hands and 
other exposed parts of the extremities, the injuries and surgical 
operations in those regions of the body which are most exposed 
to fecal contamination, are the most liable to tetanic infection. 
In this category we will place the anorectal region, perineum, 
female genito-urinary tract, male genitals (especially scrotum), 
lower pelvic region (including buttocks, sacrococcygeal region), 
groins, thigh, knee, upper leg, on their posterior surfaces espe- 
cially; after operations on the intestines, artificial anus, etc., in 
all of which postoperative fecal contact is either constant or 
unavoidable on account of proximity to the intestine. In con- 
sidering this topographical distribution we are excluding the 
direct but unconscious transmission of fecal matter to distant 
parts of the body by the soiled fingers of the patient himself or 
of his attendants. 

5. The careful attention to the sterilization of instruments and 
the disinfection of the hands compelled by the rules of modern 
surgical, obstetric and veterinary practice, have enormously re- 
duced the liability to tetanic infection, even when those parts of 
the body are involved which are most exposed to fecal contact, by 
eliminating the direct inoculation of wounded surfaces with con- 
taminated instruments and hands. However, the occasional post- 
operative deaths which occur from time to time in the practice of 
competent and clean surgeons clearly point to another source of 
danger which is not dependent upon defects of technic or con- 
taminated material (e.g., imperfectly sterilized catgut), but to 
other sources of infection outside of and apart from the operative 
act itself, which have not been adequately appreciated. 

6. This hitherto unrecognized or disregarded factor in the 
causation of postoperative tetanus, at least in regions liable to 
fecal contact, is the direct contamination of the alimentary canal 
and its contents with living tetanus bacilli and their spores, swal- 
lowed in raw, uncooked vegetables, berries and other fruits which 
are cultivated in fertilized or manured (t.e., tetanized) soil 
(Robinowitsch, Kolle and Hetsch, Miquel and Cambrier, Kolle 
and Wassermann, Thalmann, Hecker, et al.). 

7. It may be a mere coincidence, but it is a fact, that in all 
the cases of postoperative tetanus occurring after operations in 
regions liable to fecal contact, which have been investigated by 
the author (two in his own practice), the patients had eaten 
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copiously of uncooked vegetables immediately before the opera- 
tion. The vegetable menu in these cases correspond with the 
laboratory findings in regard to the vegetables found most fre- 
quently contaminated with tetanus germs and spores, viz., celery, 
lettuce, chicory, watercress, cabbage (cold slaw), radishes, tur- 
nips, carrots, tomatoes and other green vegetables, strawberries, 
blackberries and other berries and fruits which are grown in 
the soil or brought in contact with it and which are largely con- 
sumed raw in an unavoidably contaminated state. 

8. The tetanus bacillus and its spores are known to survive the 
passage through the intestinal canal of the domesticated animals, 
especially the herbivorous horse and cow, and the dung of these 
animals is a perpetual culture medium for the tetanic bacillus, 
swallowed constantly with the grass of the pasture and the fodder 
of the stable; not only are the bacilli ejected alive, but their viru- 
lence and activity are probably intensified by their temporary 
residence in the favorable conditions of the lower intestinal tract 
(Sormani). This survival of the tetanus germ in a virulent 
state is fully demonstrated by the experiments of Sormani. 
Sanchez Toledo, Veillon and Hoffmann, et al., who demonstrated 
that the diluted excrement of the horse and cow, injected sub- 
cutaneously and otherwise, will kill rabbits in from five to six 
days with all the symptoms of this disease. These and other 
authors have fully demonstrated that the spores of the drumstick 
bacillus resist the action of the digestive juices; it has also been 
demonstrated that the tetanus-laden feces of the healthy hovse 
and cow are capable of producing fatal tetanus when brought in 
contact with wounded surfaces in these animals. 

g. In view also of the fact that 5 per cent. of all normal men 
harbor the tetanus bacillus or its spores in an active state in the 
intestinal canal, and that the percentage of contaminated indi- 
viduals is increased to 20 per cent. in hostlers, stablemen, dairy- 
men, drivers, etc. (Pizzini), the possibility of tetanus from fecal 
contact must always be kept in mind, especially when operating 
upon the anorectal region, perineum and genito-urinary organs 
of both sexes, in unprepared subjects. 

10. The author fully recognizes that the normal defences of 
the organism against intestinal infection are, in healthy indi- 
viduals, usually sufficient to protect it, even if the living tetanus 
bacillus has been freely introduced into the alimentary canal with 
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the ingested food. It is only through the salutary and preserva- 
tive influence of the protective mechanism, which largely neu- 
tralizes the most virulent infection in the alimentary canal, that 
we can account for the great numbers who escape when opera- 
tions are performed in the recognized tetanogenic regions. It 
is evident, however, that even if tetanus infection is a compara- 
tively rare postoperative sequence, it is well worth the observ- 
ance of the simple precautions required to avoid this deadly acci- 
dent. Precautionary measures would be more than justified if 
only one in ten thousand operative cases could be saved from 
the almost certain death which follows when this form of inocu- 
lation occurs after operation. 

11. In accordance with the preceding statements, and his own 
convictions, the author has taught and insisted in his own prac- 
tice, since his last and second postoperative death from tetanus 
(perineoplasty and hemorrhoids) occurred five years ago, that 
no patient should be brought to operation without antitetanic 
preparation, whenever an operation is to be performed upon 
parts in which fecal contamination is unavoidable (hemorrhoids, 
fissure, fistula, stricture, etc.). 

12. This antitetanic preparation is very simple, and consists 
in: (a) purgation, three days before the operation; (b) the 
suppression of all raw, uncooked food, especially green vegetables, 
berries and other fruit (for the same period of time before the 
operation). In emergencies when dietetic preparation is impos- 
sible, 10 c.c. of tetanus antitoxin are injected subcutaneously at 
the time of the operation, while the patient is still under the 
anesthetic. 

Dr. Joun E. Owens, of Chicago, mentioned a case of a 
woman past middle age suffering from tetanus; she had received 
no wound, but two or three days before the attack she had had a 
tooth pulled. She was fond of working in the garden and was 
also fond of fresh celery, of which she had been eating freely, 
and it was therefore thought that her tetanus might have been 
caused by indulgence in this vegetable. 

Dr. Rosert W. Jounson, of Baltimore, referred to a paper 
on this subject of tetanus which he had read at a previous meet- 
ing of the association, and said he did not recall reporting a 
single case occurring from fecal origin, although there were a 
number of postoperative cases following herniotomies, appen- 
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dectomies, hysterectomies, etc. These cases were assumed to 
have been produced by infection through the catgut used. He 
said that he had seen a case of tetanus resulting from rectal 
operation where instead of trismus as an early manifestation there 
were rectal spasms. He considers it surprising, in view of the 
facts mentioned by Dr. Matas, that he has not more frequently 
met with cases of tetanus after rectal operations, 

Dr. W. H. Hutcurnas, of Detroit, said he had recently had 
an opportunity of treating three cases of postoperative tetanus, 
one of which followed an abortion. In one of the cases, that of 
a crushing injury to the hand in which a skin-grafting operation 
was done, the patient did not develop tetanus for a month after 
the injury; he considers this an evidence that tetanus spores can 
remain latent for a long time. 

Dr. JoseEpH RAansonorr, of Cincinnati, said that in his experi- 
ence he had never seen a case of tetanus following a rectal opera- 
tion. He mentioned a case in the practice of another surgeon, 
which he had seen, where instead of a trismus there was an open 
mouth, which he considered a rather rare condition. 

Dr. Maurice H. Ricuarpson, of Boston, said he had never 
seen a case of postoperative tetanus, and considered it a very 
rare condition. He therefore thought it would be rather a radical 
procedure to follow Dr. Matas’ suggestion of using antitetanic 
serum in all rectal cases. 

Dr. A. G. Gerster, of New York, said that in thirty-two 
years of surgery he had encountered not one case of postopera- 
tive tetanus. 

Dr. Beverty MacMonac te, of San Francisco, said that in an 
experience of over thirty years he had seen but one case of post- 
operative tetanus, and that was a case of trachelorrhaphy in 
which catgut was used. In consideration of Dr. Matas’ state- 
ments he thought his own experience unusual, as he frequently 
operated among the poor class of Italians, under most adverse 
conditions in their own homes, and yet had never had a tetanus 
resulting after operation. 

Dr. EpMonp Soucuon, of New Orleans, referred to a case 
upon which he operated for hemorrhoids and the patient died on 
the eighth day from tetanus; also a case in which the cecum was 
resected which was followed by death from tetanus. 

Dr. Witty Meyer, of New York, mentioned a case of interval 
operation for appendicitis, after which the patient developed 
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tetanus but made a good recovery. The catgut used was sup- 
posed to be the cause of the tetanus, but Dr. Meyer is of the 
opinion that it might have been caused by what he calls the 
pseudotetanus bacillus, which is sometimes found in the appendix, 
according to the literature on the subject. 

Dr. F. H. Gerrisu, of Portland, referred to two cases of post- 
operative tetanus, one resulting after ligation of hemorrhoids, 
and the other after an operation upon a necrosed tibia. It is his 
opinion that cases of tetanus come in waves, some years it being 
quite prevalent, and then there being few instances in other years. 
He will be careful in his future intestinal operations to see that 
his patients eat no raw food or vegetables for some days 
previously. 

Dr. J. Cottrins WARREN, of Boston, considered tetanus to a 
certain extent to be a tropical disease, and that latitude exerts 
some influence upon the growth of the bacillus; also that occa- 
sionally it is epidemic. 

Dr. STANLEY STILLMAN, of San Francisco, had had no per- 
sonal experience with tetanus, but remembered being taught by 
Dr. Lane, a former member of the association, the great danger 
of tetanus following ligature operations for hemorrhoids, and 
as a result of this teaching he had always been most careful in 
the preparation of his patients for operation. 

Dr. A. VANDER VEER, of Albany, could recall no case of 
tetanus following operations upon the rectum in his experience. 
He referred to an editorial regarding the disposal of sewage in 
Los Angeles and Pasadena, which criticized very severely the 
method of using the sewage for irrigation of the poor farms and 
other lands where they raised vegetables which grew above the 
ground and which are eaten in an uncooked state. He is not at 
all opposed to the prophylactic dose of antitetanic serum, which 
he uses frequently. 

Dr. Georce E. Brewer, of New York, saw no objection to 
the use of the prophylactic dose of antitetanic serum, stating that 
it was used in all cases of injured hands and feet in the accident 
department of the hospital with which he was connected. 

Dr. Duptey P. ALLEN, of Cleveland, said that some summers 
ago at the Cleveland Hospital they had a number of cases of 
tetanus from the use of the toy pistol; every one of these cases 
which were opened and packed recovered, but those which were 
not so treated died early from tetanus. 
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Dr. C. B. G. p—E Nancrepe, of Ann Arhor, mentioned the 
fact that there were certain portions of the country where tetanus 
was practically never encountered, while in other portions it was 
very prevalent. There is a great deal of it in the country round 
about Ann Arbor, and there is a standing order to Dr. de Nan- 
créde’s internes to give a prophylactic dose of antitetanic serum 
in all cases where the wound is of a kind likely to lead to tetanus. 
For eleven years Dr. de Nancréde has been in the habit of warn- 
ing his students of the dangers of unripe fruit as possible sources 
of tetanus, and is rather surprised that so few believe in this 
origin of the disease. 

Dr. Rosnert G. Le Conte, of Philadelphia, reported a case 
occurring fifteen years ago in the practice of one of his friends. 
The patient had undergone an operation for the repair of the 
cervix and perineum, and on the seventh or eighth day developed 
tetanus, from which she died. He mentioned the fact that the 
Pennsylvania Hospital of Philadelphia had for many years fol- 
lowing the Fourth of July many cases of tetanus to treat, but 
that since using the immunizing dose of the antitoxin there had 
not been a single case. 

Dr. Matas, concluding the discussion, said that the prepara- 
tion of the patient to which he referred in his paper was not the 
preparation preliminary to operation, which most surgeons were 
very particular about, but a preparation extending back for some 
three or four days, in order that the bowels might be thoroughly 
cleaned out with no possibility of a fecal contamination follow- 
ing operation. He believed that where such preparation was not 
possible it was a wise precaution to use the immunizing dose of 
the antitoxin. He stated that warm latitudes seemed to pre- 
dispose to the disease, especially in times of peace, while in times 
of war it seemed to make but little difference. He suggested 
that another reason why tetanus was not so prevalent in northern 
latitudes was that the soil there was not so laden with the tetanus 
bacillus. 

V. THE HISTOPATHOLOGY OF GOITRE. 

Dr. Francis W. SHEPHERD, of Montreal, read a paper in 
which he gave the results of a microscopical study of over fifty 
cases of thyroidectomy, for which see page 84. 

Dr. WittiAm S. HAtstep, of Baltimore, stated that at one 
time he had performed some experiments on dogs for two years 
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at a time, and found that when once the hypertrophy of the 
glands was produced by the ordinary cause it did not change for 
at least two years. 

Dr. CHARLES H. Mayo, of Rochester, said that his own cases 
bore out in the main the report given by Dr. Shepherd, and that 
the more thyroids he examined the more simply he reduced the 
pathology of the condition. He looks upon the term colloid, as 
found in a thyroid, as a complement to the real secretion, and not 
the secretion itself. 

Dr. RupotpH Matas, of New Orleans, spoke regarding the 
thermic development in operations upon the thyroid glands. He 
cited the case of a recent patient whose temperature an hour after 
partial resection of the gland went up to 105.°. He suggested 
the use in these cases of high temperature, of Blake’s tubes in 
the rectum, by which ice-water is administered in large quanti- 
ties. This has always been most successful in his hands. 

Dr. Francis J. SHEPHERD added that he found a high tem- 
perature after operation chiefly in exophthalmic cases, but in 
simple goitre it was caused by serum, and when this was removed 
the temperature would fall. 


VI. THE PARATHYROID QUESTION. 


Dr. CHARLES H. Mayo, of Rochester, Minn., read a paper 
with the above title, for which see page 79. 

Dr. Joun H. Grezon, of Philadelphia, referred to a case of 
tetany occurring in a patient from whom he had removed the 
entire right lobe of the thyroid. The condition developed on 
the fourth day after operation, became very bad, and the patient’s 
mental condition grew distressing; calcium was conscientiously 
tried, as was also the feeding of the patient with the parathyroid 
of beeves, but with no effect. A number of months later the 
patient was reported as much worse, and then nearly a year later 
she was said to have practically recovered. Dr. Gibbon did not 
know the ultimate outcome of the case. 

Dr. WitxtiAm S. Hatstep, of Baltimore, said that he felt 
there was practically no danger of tetany following a case 
operated upon by Dr. Mayo’s method. He considers one reason 
why tetany occurs so seldom is because so infrequently both 
lobes of the thyroid gland are removed. He cited one case of 
tetany which was treated most successfully by lactate of calcium. 
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He also mentioned some experiments upon the parathyroids of 
dogs, where it was found possible to keep the dogs alive for 
some time on one transplanted parathyroid. 

Dr. Francis J. SHEPHERD, of Montreal, said he had never 
seen a case of tetany following an operation upon the thyroid 
gland. In all cases of partial excision of the thyroid glands he 
carefully examines for the parathyroids, and frequently finds 
them embedded in the inside of the gland. 

Dr. Maurice H. Ricuarpson, of Boston, said that the only 
cases of thyroids which he had to deal with were those sent to 
him from practitioners who were afraid to deal with them on 
account of their size, and that he had never seen a case of tetany 
nor a parathyroid body. 

Dr. L. L. McArtuur, of Chicago, reported a fatal tetany 
following a case of goitre removal with resection of both lobes, 
in which the parathyroid bodies, which were demonstrable on the 
right side, were removed. The patient presented symptoms of 
tetany on the fifth day; thyroid extract was administered, and he 
went home with his wound healed and the tetanic symptoms in 
subsidence at the end of two weeks. Ten days later, or twenty- 
four days after the operation, having been in the meanwhile 
around the house, he was suddenly again seized with the tetanic 
convulsions, and died in ten hours. Dr. McArthur ascribed this 
to a pure tetany independent of any infective process. 

Dr. N. B. Carson, of St. Louis, reported a case of removal 
of the thyroid gland in which some time later the patient devel- 
oped an immense keloid along the line of the scar. 

Dr. Cuarces H. Mayo thought that the resemblance to the 
thyroid gland found by Dr, Halsted in removing the parathyroid 
gland which had been transplanted in one of the dogs upon which 
he was experimenting, would show the association of function 
of these various glands. He said that, as Dr. Shepherd had 
stated, the parathyroid body was sometimes found in the capsule 
of the gland, although this was not its usual position. 


VII. EXCISION OF THE LARYNX FOR CARCINOMA. 


Dr. JAMEs Bett, of Montreal, read a paper with the above 
title, for which see page 92. 

Dr. W. W. KEEN, of Philadelphia, referred to a paper read 
by him when he was President of the Association, the title of 
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which was “ Total Laryngectomy,” no one feature of his method 
being new, but simply a novel combination. - The two features 
he insisted upon were the exaggerated Trendelenburg position 
and the avoidance of any preliminary tracheotomy, and the keep- 
ing of the patient for two or three days subsequent to the opera- 
tion in the Trendelenburg position. He stated that his first 
patient is now well at the end of eleven years, and can be heard 
at a distance of thirty feet without any artificial larynx. 

Dr. Georce E. Brewer, of New York, stated that the mor- 
tality in these cases, according to his experience, agreed with 
those reported by Dr. Bell, but that he followed a different form 
of technic. His first case was done nearly eleven years ago, after 
the method of Dr. Keen. Following that one success he had 
many disastrous results, in all of which cases he did no prelim- 
inary tracheotomy. ‘He now does a preliminary tracheotomy ten 
days prior to operation, exposes a large amount of trachea, packs 
with iodoform on either side with a view to creating dense adhe- 
sions which act as a bar to the descent of infection. He removes 
the larynx from below upward, closes the pharynx and does not 
lift up the trachea. Since following this plan he has had no 
operative mortality, and the cases have been more comfortable 
than ever before. With regard to feeding, he introduces a nasal 
tube in the lower portion of the cesophagus and begins feeding 
from the start with concentrated foods, just after the patient 
comes out of ether, and water in six hours. 

Dr. N. B. Carson, of St. Louis, suggested that rectal anzs- 
thesia employed in these cases would add much to the comfort 
and chances of recovery of the patient. 

Dr. Roswett Park, of Buffalo, reported a death following 
laryngectomy. He used subnitrate of bismuth instead of iodo- 
form; the patient did well for two or three days and then died. 
An autopsy was performed and every particle of mucous surface 
was found covered with bismuth paste; the bismuth had become 
mixed with saliva, then with the mucus, and had spread itself 
over the patient’s breathing surface so as to completely choke off 
all possibility of zration. 

Dr. Georce W. CriLe, of Cleveland, reported 20 total laryn- 
gectomies, the first 8 performed without fixing the trachea, the 
last 12 along the lines described by Dr. Brewer. There were 2 
immediate fatalities in the first 8 and none in the last 12. The 
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results were quite satisfactory. The first case is living after 16 
years; one patient died in 5 years from pneumonia; one living 
after 4 years; one after 3 years, and the remainder are all recent 
operations. 

Dr. BELL said that he thought it unnecessary to fear infection 
extending down the neck if the patient were kept in the Tren- 
delenburg position and the wound not too completely closed. He 
considered the feeding question most important, but does not 
look with favor upon the performance of a gastrostomy, as sug- 
gested by some operators. 


VIII. FURTHER OBSERVATION ON TRANSFUSION; WITH A 
NOTE ON HAEMOLYSIS. 

Dr. Georce W. Crise based this further report on trans- 
fusion on recent experience. The vein makes a better cuff than 
the artery, and he emphasizes the importance of dilating the end 
of the artery before drawing it over the cannula. 

It has been found, contrary to common belief, that kinship 
is of no special advantage, any normal blood doing as well. The 
condition of the heart is the most important consideration in 
transfusion. When there is a heart lesion with compensatory 
hypertrophy the muscle is working near its maximum and its 
normal factor of safety may be lost. 

In deep anzemia there is impairment of the heart muscle. If 
in such a case blood be transfused rapidly and under full pressure, 
there is striking improvement, but great caution is necessary, 
for dilation may follow with stagnation of the circulation. This 
condition is met by carefully adjusting the rate of flow and by 
noting the first sign of dilation, when the flow is checked or 
stopped. Cardiac stimulants and observation of change in heart 
dulness are the effective prophylactic measures. The most effec- 
tive active measure consists in the rhythmic compression of the 
chest, which forces the blood from the thorax, improving the 
circulation. 

As to clinical results there is no modification of previous con- 
clusions, viz.: In pernicious anzmia, toxemia, certain drug 
poisoning, leukzmia, Hodgkin’s disease, carcinoma and urzmia, 
no benefit has been observed. A case of hyperthyroidism was 
apparently benefited. A case of pellagra, transfused from an 
immune donor had a rapid convalescence. If done early, trans- 
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fusion is a specific for an acute hemorrhage. In suitable cases it 
has been of great value in the prevention and relief of shock. 
Certain amount of encouragement has followed transfusion in 
tuberculosis. 

In operative surgery, cases where hemorrhage and anzemia 
exist, or where the patient is reduced by disease or starvation 
so that an operation is out of the question, transfusion will make 
it possible. The technic of transfusion is exacting, and may be 
difficult, and is rarely necessary in the routine surgical work. 

In regard to hemorrhage, it is, first, but one form of action 
between the blood of one individual and that of another ; secondly, 
that if there is hemolysis in vitro it by no means necessarily fol- 
lows that there will be hemolysis in vivo. This is especially so 
in tubercular cases where hemorrhage has occurred in vitro, but 
transfusion was performed with no unfavorable results. 

Hemolysis is a valuable aid in the diagnosis of acute tuber- 
culosis, the reaction occurring more frequently than in cancer. 
In the latter, hemolysis usually occurs in the earlier stages, 
rarely in the later. 

Dr. GeorceE E. Brewer, of New York, said that one remark 
of Dr. Crile’s would be appreciated, and that was that even direct 
transfusion is attended with a good many mechanical difficulties. 
He thought one found transfusion much more complicated when 
tried upon a human being than when done on animals. He has 
devised some glass tubes which if placed in boiling paraffin before 
introduction, the blood will not clot on them, thus assuring a 
steady stream from the donor to the donee. 

Dr. WittrAm S. HAtstep, of Baltimore, referred to experi- 
ments made some thirty years ago, in centripetal transfusing of 
the animals, and wished to know Dr. Crile’s opinion of this method 
of transfusion where the patient had a weak heart. He also 
stated that somewhat the same method as suggested by Dr. 
Brewer had been tried at Johns Hopkins Hospital with silver 
tubes. He spoke of another method of transfusion, which, while 
not considering it as good as Dr. Crile’s, he thought still had its 
uses. Two tubes are used, one for the vessel of the donor and 
one for the vessel of the donee, and these can be quickly joined 
together. 

Dr. Joun H. Grszon, of Philadelphia, said he had used 
Brewer’s tubes with a great deal of satisfaction, while he had not 
found Crile’s so easy of manipulation. 
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Dr. Davin Barrow, of Lexington, wanted to know in cases 
where shock was dependent simply upon the question of centri- 
petal embarrassment, whether Dr. Crile had ever been able to 
demonstrate the value of the transfusion of blood. 

Dr. CRILE said he wished to recommend Brewer’s method, 
which seemed simpler than his own. In reply to Dr. Halsted he 
stated that in his opinion centripetal transfusion was of the 
utmost importance in cases of weak heart. With regard to Dr. 
Barrow’s query he stated that the transfusion of blood over- 
comes to a great degree the circulatory depression of shock. 


IX. TUBERCULOSIS OF THE PERICARDIUM CURED BY 
INCISION AND DRAINAGE. 

Dr. Cares L. Grason, of New York, stated that operation, 
if any, for the relief of tuberculous pericarditis must be rare, but 
the fact that a cure was obtained in the case he presents makes 
it worthy of record. 

The case was as follows: Male, negro, aged 26, whose past 
history was without features except for an ischiorectal abscess 
three months ago. Family history for tuberculosis is negative. 
For past two months has had a heavy cough with slight expec- 
toration; for past two weeks dyspnoea has been so bad that he 
could not lie down, sleeping in a chair; swelling of the feet 
noted six days ago. Physical examination showed a man of 
fairly large frame, fairly well nourished; breathing with some 
difficulty and with an expiration grunt. Heart percusses 1% 
inches to right of sternum and 6 inches to left. Sounds of poor 
quality and hard to hear. Considerable bronchitis. Five days 
after admission pericardium was aspirated in fifth space and 
18 ounces of opaque, yellowish fluid were obtained. Finally it 
was decided, as there was not marked improvement in the 
patient’s condition, that operative interference was indicated. 
Attempts were made at local anzsthesia, but these attempts, 
because of the lack of self control of the patient, were found in 
vain. Chloroform was then given to the point of unconscious- 
ness, followed by ether. An incision was made in the long axis 
of the left fifth cartilage, a bit of the rib and also the fourth 
cartilage removed. The greatly distended pericardium was 
seized between two Kocher clamps and a two-finger incision gave 
issue to a great volume of pus, probably a quart. The pulse was 
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perceptibly weakened by the flow, and it was therefore blocked. 
The sac must have contained three quarts. The pericardial edges 
were sutured to the soft parts and a rubber drainage tube passed 
into each lateral cul-de-sac. The subsequent drainage was pro- 
fuse. Since operation the patient’s condition has been poor, and 
he is now again in the hospital as an inmate of the tubercular 
ward, the presence of a tubercular process in the lung being now 
nianifest; tubercle bacilli were not found till recently, notwith- 
standing almost daily examination of the sputum. The peri- 
cardial healing has persisted, evidences of an adhesive process 
being manifest. That such a severe process can result in a cure 
in the face of an advancing tubercular diathesis is considered 
most remarkable, and certainly makes surgical measures in such 
cases seem justifiable. 


X. VISCERAL PLEURECTOMY. 


Dr. ALEXANDER HucGu FErcuson, of Chicago, after defining 
visceral pleurectomy (decortication of the lung, or Fowler’s 
operation) to be removed by operation of the thickened visceral 
pleura in cases of chronic empyema, referred briefly to the work 
of Fowler (1893), Delormé (1894), Reclus (1894), Gallet 
(1895), and his own in 1896, as the earliest work done of this 
kind. He explained the advantages of a partial visceral pleu- 
rectomy, clearing out the apex of the lung while the ribs were 
being removed (Schede), but cautioned against doing too much 
at one sitting. The indications for the operation were stated 
somewhat as follows: 

1. Suppurating cavity remaining after drainage and various 
rib resections had been performed. 

2. The absence of tubercular foci in the lung that is bound 
down, or in other parts of the body, lend favor to the procedure 
being a success; but even these conditions need not deter the 
surgeon when the patient can withstand the operation. Once 
the drain on the system caused by the suppuration is stopped, 
the patient has a better chance to overcome the tuberculous infec- 
tions wherever they may be. 

3. When amyloid disease of the internal organs is beginning 
to manifest itself, then the operation should no longer be delayed. 

4. When it becomes clear that in a certain case the cavity 
had no further tendency to close, then this operation should be 
seriously considered. 
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The pathology, both macroscopic and microscopic, of the vis- 
ceral pleura removed was very carefully and minutely given. In 
describing the operation, Dr. Ferguson gave preference to a mid- 
axillary incision, and clearing away all cicatricial tissue, stumps 
of ribs, etc., in his way to get at the visceral pleura. The offend- 
ing covering of the lung is boldly cut through to sound lung 
tissue and cut away en masse if possible. Should the lung have 
a tendency to bulge out it should be compressed with moist gauze. 
After cleaning out the apex of the cavity the operation should 
not be completed if the patient shows signs of weakening, for the 
major part is now done, and the rest of the thickened pleura may 
be exsected afterwards under local or gas anesthesia. 

Dr. Ferguson had operated on six cases, and obtained com- 
plete success in every instance. In the preparation of cases of 
chronic empyema for operation, and in carrying out the after 
treatment, the doctor gave great praise to 33 per cent. of bismuth 
subnitrate in white vaseline used as a paste to fill all sinuses and 
cavities as invented and practiced so extensively by Dr. Emil G. 
Beck, of Chicago. It has been proven that Beck’s paste improves 
all such cases and cures many of them, thus often rendering it 
unnecessary to do a major operation like visceral pleurectomy. 

Dr. Ferguson presented a skiagraph of a case operated on by 
this method, which showed but a small strip of lung tissue left, 
a pneumonectomy having been practically performed, and the 
patient made an excellent recovery. 


XI. OPERATIVE TREATMENT OF TUBERCULOSIS OF 
THE LUNGS. 


Proressor Dr. P. L. Frrepricn, of Marburg, Germany, read 
a paper with the above title, for which see page 135. 


XII. 2QSOPHAGOGASTROSTOMY AFTER INTRATHORACIC 
RESECTION OF THE C2ESOPHAGUS. 


Dr. Witty Meyer, of New York, read a paper with the above 
title, for which see page 175. 


XIII. RESECTION OF THE RIBS COMBINED WITH EXTERNAL 
PRESSED IN THE TREATMENT OF TUBERCULOSIS OF 
THE APEX OF THE LUNG. 

Dr. LEoNARD FREEMAN, of Denver, Colorado, read a paper 
with the above title, for which see page 145. 
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XIV. A CONSIDERATION OF SURGICAL PROCEDURES DE- 
SIGNED FOR THE RELIEF OF PULMONARY TUBER- 
CULOSIS. 


Dr. CHartes A. Powers, of Denver, read a paper with the 
above title, which will be published in a future number of the 
ANNALS OF SURGERY. 


XV. EMPYEMA THORACIS. 


Dr. ALBERT VANDER VEER, Of Albany, New York, read a 
paper with the above title, for which see page 158. 


XVI. THE TREATMENT OF POSTOPERATIVE FISTULZ AND 
ABSCESSES FOLLOWING OPERATIONS FOR EMPYEMA. 
Dr. ALBERT J. OcusNER, of Chicago, Illinois, read a paper 

with the above title, for which see page I51. 


XVII. THE OPERATIVE TREATMENT OF HEART WOUNDS. 


Dr. CuHarves H. Peck, of New York, read a paper with the 
above title, for which see page 100. 

The following discussion on thoracic surgery ensued. 

Dr. Joun E. Owens, of Chicago, reported the case of an 
engineer who was struck in the chest by a piece of molding from 
the cab of his train in a collision. The piece of molding was 
12 feet long. This struck the engineer over the third rib just 
external to the heart, passed upwards and inwards, coming out 
at the second rib. He ultimately recovered and returned to work. 

Dr. A. G. Gerster, of New York, considered the suggestions 
of Friedrich very valuable additions to the technic of thoracic 
surgery. He referred to a recent case of his own, in which the 
patient, having had a pulmonary tuberculous cavity of the apex 
suffered a perforation into the pleural cavity. A limited removal 
of the ribs was done without much effect, and then ten ribs were 
resected, beginning from the first to the tenth, the approach to 
the cavity being in the axillary line. The main difficulty was 
in the resection of the four or five upper ribs. He considers it 
important to note that in this instance there was no difficulty in 
removing the first rib. The patient is doing well and an ultimate 
recovery is looked for. 

Dr. Joun B. Murpny, of Chicago, said that the principles 
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underlying all operations on the thoracic cavity were pulmonary 
rest and drainage of cavities, to be secured in the early stages by 
intrathoracic compression with air or gas. If the lung is put 
at rest cicatrization results and then repair. He also alluded to 
the pathology of empyema. 

Dr. GeorGe TuLLy VAUGHAN, of Washington, spoke espe- 
cially with reference to surgery of the heart, stating that in the 
last year he had had another case recover after suture of the 
heart. Statistics show that gunshot wounds of the heart give a 
smaller mortality than stab wounds, which seems rather surpris- 
ing; also that the highest mortality followed wounds of the right 
ventricle. 

Dr. Ricuarp H. Harte, of Philadelphia, referred to cases of 
suture of the heart, and said he always had had the greatest 
difficulty in the introduction of sutures in wounds of the auricle 
especially. 

Dr. JoseEpH RANSOoHoFF, of Cincinnati, with regard to cases 
of empyema, said he knew of no class more satisfactorily treated 
than the acute empyemas in young subjects, which usually heal 
very promptly and do not become chronic unless allowed to do 
so before operation. The neglected cases are the ones in which 
difficulty is encountered. He referred to Fowler’s method of 
removing the pleura from the surface of the lung, which he had 
followed several times with good results. The subject of the 
differential pressure apparatus was broached, and the suggestion 
made that where it was impossible to use this apparatus the lung 
be grasped as soon as the chest wall is opened, brought into 
the wound and attached to the wound edges with sutures. He 
considers a suddenly developed pneumothorax an exceedingly 
serious thing, often causing death. 

Dr. JosepH A. BLAKE, of New York, spoke with regard to 
the technic of operations upon the thorax, referring to recent 
experiments made by Drs. Greene and Janeway. In carrying out 
the work of the positive pressure apparatus the idea was sug- 
gested that the old intralarvngeal method had advantages in 
that an artificial apnoea could be induced, inhibiting the patient’s 
respiratory movements so that the operator is not embarrassed 
by the excursions of the diaphragm. They have therefore devised 
a valve which works rhythmically, increasing the pressure 8 to 
10 mm. in the chamber; the patient soon stops breathing of his 
own volition and the respiratory movements of the chest become 
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more quiet, thus making operation much easier of performance. 

Dr. SAMUEL Rosinson, of Boston, referred to some experi- 
mental work he had done in the experimental laboratories in 
Marburg with regard to artificial pneumothorax, and also with 
regard to the thoraplastic operation ; he performed 26 thoraplastic 
operations upon dogs, with a resulting vastly improved technic. 

Dr. Wittiam S. HAtstep, of Baltimore, said that there was 

reason for hope of cure in cases of aneurism of the abdominal 
aorta by partial constriction of this vessel, even when the band 
must be applied above the renal arteries, and cited a case which 
seemed to prove this assertion. Dr. Halsted has applied an 
aluminum band to the thoracic aorta about 7 cm. above the dia- 
phragm with the hope of influencing the progress of and reliev- 
ing the excruciating pain caused by a large aneurism of the 
upper abdominal aorta, with satisfactory results. He discussed 
minutely the experimental surgery of the lungs upon dogs, with 
special reference to the technic, saying that in 21 consecutive 
thoracotomies there was only one primary infection of the thorax. 
Positive pressure was employed in all his experiments by means 
of a very cheap but most effective apparatus devised by Dr. 
Gatch. 
Dr. CuHartes A. Powers, of Denver, said he had been par- 
ticularly impressed by the work which had been done abroad in 
cases of surgical interference in pulmonary tuberculosis, espe- 
cially with reference to nitrogen insufflation in suitable cases. 
He believes there will be great developments along this line in 
the near future. 

Dr. ALBERT VANDER VEER, of Albany, briefly mentioned a 
paper upon the subject of surgical interference in pulmonary 
tuberculosis presented by him some years ago. He also referred 
to a case of recent date in which the thickened pleura was dotted 
quite extensively with phosphatic deposits, and in which he re- 
moved almost completely the entire pleura. 

Dr. ALEXANDER HucGH FEeErcuson, of Chicago, emphasized 
a simple procedure which he had been using for five or six years, 
namely, capillary drainage for serous effusion of the lungs and 
for cases of empyema. He said he had also followed this method 
of capillary drainage with satisfaction in cases of very large 
ovarian tumors. 

Dr. Witty Meyer, of New York, with regard to empyema 
spoke in favor of the employment of differential pressure, citing 
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some very interesting cases. With regard to lung extirpation he 
said he had found that the important point was the proper treat- 
ment of the stump of the bronchus, which he treats on the same 
basis as the appendix stump; his records show that of 18 total 
left pneumomectomies 15 have recovered, 3 deaths being due to 
accidental conditions; in 21 operations there were 17 recoveries ; 
in the removal of the lobes in 6 cases there were 5 recoveries. 
With regard to the cesophagus, he said there was nothing more 
difficult than the maintenance of asepsis, and he was of the 
opinion that all methods demanding suture were to be abolished. 
He believes efforts should be directed to the implantation of the 
cesophagus into the stomach rather than to bringing it into appo- 
sition with the stomach. 


XVIII. THE PREVENTION AND TREATMENT OF THE 
SEQUELS OF PERINEAL PROSTATECTOMY. 

Dr.: JAMEs E, Moore, of Minneapolis, Minn., read a paper 
on this subject. He said: 

Perineal prostatectomy is a life-saving operation, but a grave 
one, and should not be undertaken lightly. It is accompanied by 
a mortality rate of a little over 6 per cent. and over 17 per cent. 
are either complete failures or are followed by some sequel that 
makes the operation far from satisfactory. Owing to the age 
and bad condition of these patients mortality rate must be high. 
The nature of the operation is such that complications and sequels 
are bound to occur, but at the present time the mortality rate is 
too high and the sequels too common. According to the latest 
statistics 7.4 per cent. of these operations are failures, but in 
competent hands the patient should always experience sufficient 
relief to justify the operation, though he may not be completely 
cured. When a patient continues to suffer pain and tenesmus 
after the operation it is usually due to a pocketed bladder, dis- 
eased kidneys or an incomplete operation. 

The prostate is an important sexual organ, and its removal 
by any route or method is sure to have a decided effect on the 
procreative powers of the patient. Owing to the reticence and 
untruthfulness of patients it is impossible to state how often this 
sequel follows, but it is certain that it occurs so frequently that 
every patient who is comparatively young in years should have 
this possible contingency stated to him before the operation is 
performed. 
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Injury to the rectum is probably the most frequent compli- 
cation, often causing death, and when a patient survives he is 
liable to have a urethral rectal fistula. Unskilful use of fingers, 
downward pulling by retractors and too slight packing with gauze 
are the usual causes, and by guarding against these causes this 
accident should be avoided. When the rectum is torn it should 
be immediately repaired. This will often fail, but succeeds often 
enough to justify the effort. 

Stricture is a more common sequel than is generally believed, 
and is due to extensive removal of the prostatic urethra. We 
expect injuries to the urethra from other causes to result in 
stricture, and there is no reason why it should not follow this 
operation. Enough of the upper wall of the prostatic urethra 
should be preserved to secure an unbroken mucous surface ex- 
tending from the bladder to the meatus. Extensive dissection of 
the perineum, especially when cross cuts are made, are conducive 
to stricture. Projecting portions of the urethra are sometimes 
left which obstruct the flow of urine by acting as valves. 

Dribbling or incontinence is an occasional sequel of perineal 
prostatectomy and is due to injuries to the neck of the bladder 
and to the compressor urethre muscles. Instruments introduced 
into the bladder to draw the prostate down should be used with 
the utmost care, lest they injure the neck of the bladder. The 
compressor urethrz is the important sphincter and should be pre- 
served by entering the prostatic rather than the membranous 
urethra. The treatment of incontinence when once established 
seems to be hopeless. 

Perineal fistula is a rare sequel and is usually due to the 
deposit of lime salts, the removal of which relieves the condition. 

Epididymitis is an occasional sequel, but is usually of little 
consequence beyond the discomfort it causes, and is very often 
due to the injudicious passing of sounds. 


XIX. SUPRAPUBIC PROSTATECTOMY. 

Dr. ArtHuR Dean BEvAN, of Chicago, Illinois, read a paper 
with this title. 

Dr. ALBERT J. OcHSNER, of Chicago, has been much im- 
pressed with the greater ease with which the prostate can be 
enucleated from above. With regard to the question of hemor- 
rhage, he has been able to overcome this by attaching forceps to 
the capsule, bringing it down, passing in a rubber tube so that 
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the bladder would remain empty, then packing the capsule with 
gauze for twenty-four hours. 

Dr. ALEXANDER H. Fercuson, of Chicago, emphasized the 
great advantages of the perineal route in operations upon the 
prostate. 

Dr. JosepH RANsoHorFrr, of Cincinnati, while in favor of the 
suprapubic route, thought there were many points in favor of 
the perineal. He stated that he frequently did a partial pros- 
tatectomy, especially in young patients, which he believes can best 
be performed by the upper operation. 

Dr. Maurice H. Ricwarpson, of Boston, said that he did not 
believe it was possible, by either the perineal or suprapubic route, 
for the operator to tell how much damage was being done the 
urethra. He suits the method of removal to the exigencies of 
the individual case, and is not a firm adherent to either. 

Dr. STANLEY STILLMAN, of San Francisco, referred to the 
custom of Sir William Macewen, of performing the suprapubic 
operation in all cases in which the urine could be rendered fairly 
healthy, but where this could not be done he performed a double 
lateral lithotomy incision for purposes of drainage, followed by 
an interval of a week or ten days, during which time granulation 
tissue lined the incisions which were made, and the capsule of 
the prostate retracted ; in that time the cut surface of the prostate 
protruded from the wound, the prostate itself was reduced in size, 
as the result of complete dissection, and ten days later he would 
shell out with his index finger each lobe of the prostate, with no 
bleeding and little danger of infection, insomuch as the urine 
had become fairly healthy in the interval. Dr. Stillman has fol- 
lowed this plan himself for two years with much better results 
than he ever obtained from other methods of prostatectomy. His 
preference is distinctly for the suprapubic operation where the 
urine is healthy, and for Macewen’s method where the urine 
cannot be rendered healthy prior to operation. 

Dr. ALEXANDER Primrose, of Toronto, spoke in favor of 
the suprapubic route, and suggested the possibility of its removal 
by the transperitoneal route where the urine was healthy. 

Dr. Joun B. Murpny, of Chicago, said he thought there was 
slight choice between the suprapubic and the perineal route in 
operating upon the prostate, and that each individual case should 
be carefully studied and then the method used which would seem 
to give the best results in that case. 
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Dr. LEONARD FREEMAN, of Denver, was in favor of the supra- 
pubic operation, having also had difficulties with the perineal. 
He says that he has been able to control the resulting hemor- 
rhage in suprapubic operations, by firm packing of the wound. 

Dr. JAMes E. Moore, who is in favor of the perineal route, 
said he agreed with Dr. Murphy that the operation should be 
fitted to the case in hand. With regard to partial excision of 
the prostate he thought this at times was very good surgery. 
In answer to Dr. Richardson’s query as to how to tell when the 
urethra was injured, Dr. Moore suggested the examination of 
the specimen after operation. 

Dr. ArTHUR DEAN BEVAN, in spite of the statements made 
by the various men discussing the paper, was still of the opinion 
that the suprapubic route offered the best results. He com- 
mended the suggestion made by Dr, Stillman. 


XX. FIBROID TUMORS OF THE UTERUS DEMANDING 
OPERATION. 


Dr. ARCHIBALD MAcCLaren, of St. Paul, Minn., read a paper 
with the above title, for which see page 287. 

Dr. Maurice H. RicHarpson, of Boston, said he thought 
there was more danger in a myomectomy than in a hysterectomy, 
although there was not much danger in either operation. He 
referred to several of his own cases. 


XXI. THE TREATMENT OF TETANUS BY CHLORETONE. 

Dr. WiLLarp H. Hutcuines, of Detroit, Mich., read a paper 
with the above title, for which see page 52. 

Dr. THEopoRE A. McGraw, of Detroit, spoke with reference 
to the first case reported by Dr. Hutchings. In this case Dr. 
McGraw was most careful to thoroughly disinfect the wound, but 
in spite of these precautions the tetanus developed. 

Dr. Joun B. Roserts, of Philadelphia, said that he consid- 
ered the use of chloral, with the addition of the antitetanic serum, 
in cases of tetanus, very good treatment, but that he was unfa- 
miliar with the composition of chloretone. 

Dr. Tuomas W. Huntincton, of San Francisco, reported 
three fatal cases of tetanus in which chloral was used to the 
limit without other effect than producing the peculiar hue of the 
skin and somnolence during a portion of the period. He con- 
sidered the report by Dr. Hutchings as a great advance in the 
treatment of these distressing cases. 
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Dr. ALGERNoN T. Bristow, of Brooklyn, spoke with refer- 
ence to the introduction of the antitetanic serum through the 
spinal cord, believing this to be indicated in cases of tetanus as 
much as in cases of meningitis. He also spoke highly of Rogers’ 
method of the introduction of the antitoxin. He emphasized the 
importance of isolating the patient and keeping from him all 
noise and light. 

Dr. De Forest WILLARD, of Philadelphia, stated that the only 
case of tetanus he had ever saved had been kept saturated for 
28 days with chloral. 

Dr. C. B. G. pe NANcREDE, of Ann Arbor, said he had been 
able to save a few cases of tetanus by the use of chloral, but had 
never seen the slightest effect from the antitoxin administered 
after the disease had started. 

Dr. NATHAN JaAcosson, of Syracuse, said that he did not 
believe tetanus could be controlled in the least by amputation, 
citing instances to prove his belief. With regard to the method 
of introduction of the antitoxin, he found in a study of many 
cases that the method made little difference in the results. He 
has never used chloretone, although he has used chloral, which 
he does not consider particularly effective; he considers that a 
good deal of confirmatory experience is necessary to warrant the 
statement that in chloretone there has been found a means of 
arresting and curing these very acute cases of tetanus. 

Dr. Joun E. Owens, of Chicago, referred to numerous cases 
of wounds of the hands and feet during the constructive period 
of the World’s Columbian Exposition, in which no tetanus 
appeared. These wounds were opened rather freely, curetted 
more or less, then irrigated with 95 per cent. carbolic acid and a 
surgical dressing applied. 

Dr. J. Ewrnc Mears, of Philadelphia, spoke of the remark- 
able success in the treatment of tetanus of puerperal origin which 
had been obtained in the hospital in Ceylon by the use of the 
antitetanic serum. 

Dr. Hutcuines said that chloretone was made from equal 
parts of chloroform and acetone, put in a test-tube, boiled for a 
minute or two, to which was then added some finely powdered 
sodium hydroxide. He considered that chloral had proven unsat- 
isfactory. He agreed that the method of injection of the serum 
made little difference. He considers the isolation of the patient 
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most important. With regard to amputation he considers this 
has little effect upon the course of the disease. 


XXII. TRANSPORTATION OF SKIN-FLAPS FROM ONE PART 
OF THE BODY TO ANOTHER. 

Dr. J. M. F. Finney, of Baltimore, Maryland, read a paper 
with the above title, for which see page 324. 

Dr. Joun B. Roserts, of Philadelphia, referred to a case in 
which a hand was grafted to a toe, and then a nose made out of 
it; also to a case in which the lip was repaired by flaps taken 
from the belly. In deformities of the chin and face in which the 
jaw is drawn down and the lip drawn out, he suggested the 
attaching of flaps down the back and then wrapping them in 
front of the patient’s throat in the manner of a cravat, which 
method will sometimes allow the chin to be brought up into 
normal position. 

Dr. SAMUEL J. MIxTER, of Boston, referred to the cutting 
off of the circulation in the flaps by compression with forceps. 

Dr. GEoRGE TULLY VAUGHAN, of Washington, spoke of sev- 
eral cases in which he had successfully employed heteroplasty, 
and of one unsuccessful case in which he tried to take a piece of 
skin from the thigh and graft it in the axilla. 

Dr. WittrAm S. Hatstep, of Baltimore, spoke of some 
experiments in transplanting the muscles in dogs from one dog 
to another, in which great difficulty was encountered in keeping 
the dogs bound together in order that the flaps might grow. 
These experiments had finally to be given up because of the 
impossibility of keeping the dogs quiet. 

Dr. FInNeEy said that the principle of transportation, the 
term suggested by Dr. Roberts, from one portion of the body to 
another, is what he wished particularly to emphasize in his paper. 


XXIII. SURGERY OF THE LARGE INTESTINE. 

Dr. WititiAm J. Mayo, of Rochester, Minn., read a paper 
with the above title, for which see page 200. 

Mr. W. ArBuTHNoT LANE, of London, said that his only 
criticism of Dr. Mayo’s technic was that he considered it much 
easier to divert the ileum into the sigmoid flexure, as then one 
could remove as much of the big bowel as desired. He found that 
if he ran the end of the ileum into the splenic flexure, at the 
end of some months he had to deal with a dilated ileum. 
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Dr. J. C. BLoopcoop, of Baltimore, spoke with reference to 
the pathology of carcinoma of the large intestine. Anatomically 
and pathologically the evidence favors a very extensive resection 
of the large intestine because the tendency of the new growth is 
to infiltrate along the wall of the bowel and not into the mesen- 
tery with extensive involvement of glands. He suggests instead 
of the end-to-end anastomosis a large lateral anastomosis with 
the closed ends of the bowel protruding from the wound; this 
method has decreased his mortality rate greatly. 

Dr. Joun H. Gipson, of Philadelphia, referred to 10 cases 
he had had of resection of the colon for cancer and tuberculosis, 
one case of which is now well at the end of four years. In this 
case the colon was resected from the hepatic flexure to the sig- 
moid. Another case is well eighteen months after resection of 
the caecum and ascending colon for cancer. He said that he had 
frequently made the mistake of doing an immediate resection in 
case of complete or partial resection where a drainage operation 
would have been better. The temptation to do the immediate 
resection and anastomosis is very great in some of these cases, but 
the operator should never yield to it. 

Dr. SAMUEL J. Mixter, of Boston, suggested another method 
of anastomosis much like that suggested by Dr. Bloodgood— 
tying a tube into each open end of the bowel, and then by just 
a few stitches stitching the bowel together in the position sug- 
gested by Dr. Bloodgood, making a sort of double gun-barrel 
which is brought outside. 

Dr. WittiAM J. Mayo thought the suggestion of Dr. Blood- 
good an extremely good one which he should put into practice. 
He experimented with end-to-side anastomosis; three cases did 
well, and then two were lost from leakage. He thinks Dr. Blood- 
good’s method of bringing the ends of the bowel outside the 
wound would obviate the leakage. 


XXIV. SUDDEN DEATH. 


Dr. Joun Bapst BLakeE, of Boston, Mass., read a paper upon 
cases of sudden death occurring during physical exertion or 
psychic shock, for which see page 43. 

Dr. FrepertcKk H. Gerrisu, of Portland, Maine, made ref- 
erence to the first case in which chloroform was to be adminis- 
tered as an anesthetic. The patient, just before the adminis- 
tration of the chloroform, expired on the table, and he is of the 
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opinion that had any of the drug been given it would have 
delayed its use as an anesthetic for many years,—but as was 
very evident, it could not be blamed for the fatal result in this 
case. 


XXV. ANEURISMS IN YOUNG PEOPLE. 
Dr. THEoporE A. McGraw, of Detroit, Mich., read a paper 
with the above title, for which see page 59. 


XXVI. RESECTION OF THE SCIATIC NERVE; NEUROPLASTY. 

Dr. KENNETH A. J. MAcKENziE, of Portland, Oregon, read 
a paper with the above title, for which see page 295. He also 
presented the patient whose case was reported and demonstrated 
the end results of the procedures described. 

Dr. JoseErpH C. BLoopcoop, of Baltimore, said that the most 
interesting part of the case reported was its surgical aspect, as 
it represents one of the longest resections of the sciatic nerve 
on record. In his examination of sections of the tumor he was 
able to find the congenital residue of the multiple tumors now 
apparent on the patient. He said there is definite proof that 
many tumors of congenital origin of years’ duration, clinically 
and histologically benign, may at any period become malignant. 

Dr. RupotpH Maras, of New Orleans, referred to a case 
reported by him before the association in 1898 in which there 
was a huge tumor, even larger than that removed by Dr. 
MacKenzie. Dr. Matas did not, however, try to restore the sen- 
sibility of the parts, as Dr. MacKenzie had done so remarkably. 
Dr. Matas’ patient developed a trophic ulcer of the heel, but after 
this had healed he was able, with the aid of a brace and a stick, 
to get along very well. 

Dr. MacKenzie said that in trophic changes following in- 
juries to the nerve, where it is impossible to restore motion and 
sensation, it is still possible, by making a flap operation, to pre- 
vent or stop the trophic disturbance. 


XXVIII. THE OPERATIVE TREATMENT OF FRACTURES. 

Dr. Joun B. Wacker, of New York, read a paper with the 
above title. 

Mr. W. ArBuTHNOT LANE, of London, said he thought there 
was a certain amount of misunderstanding regarding the over- 
lapping of fragments, stating that he had never seen a case where 
the shortening could not be completely overcome. He does not 
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consider wire very efficient in the suturing of fragments. He 
uses strong plates which will stand a strain of 448 pounds, and 
which are attached by small screws. 

Dr. T. W. Huntincton, of San Francisco, laid special em- 
phasis upon the value of the X-ray records in dealing with frac- 
tures, saying that he kept a complete record of every case, from 
start to finish. 

Dr. Carey, of San Francisco, presented some X-ray plates 
of cases of fracture showing the perfect reposition obtained by 
means of the staple, an instrument recommended by Mr. Lane 
some years ago. His pictures also represented the small amount 
of callus produced when the fragments are perfectly reduced. 

Dr. CHarLes H. Mayo, of Rochester, Minn., said that in his 
opinion we should follow the suggestions of those who obtained 
the best results in the treatment of fractures, rather than continue 
with the old methods which often proved so unsatisfactory. 


XXVIII. OBSERVATIONS ON THE INEQUALITIES OF THE 
RIGHT AND LEFT FEMORA. 

Dr. ALGERNON T. Bristow, of Brooklyn, New York, read 
a paper with the above title, for which see page 313. 

Dr. T. W. Huntincton, of San Francisco, said that he had 
gone over several cases with regard to the inequalities of the 
right and left femora. He expressed his appreciation of Dr. 
Bristow’s very carefully prepared paper. 

Dr. ALBERT VANDER VEER, Of Albany, thought that Dr. 
Bristow’s methods of measurement would be a great help in 
court in cases of malpractice. 

Dr. FrepertcK P. GerrisH, of Portland, Me., spoke of 
measurements made thirty years ago of students at Girard Col- 
lege, Philadelphia, by Dr. Martin, who used a very ingenious and 
accurate apparatus. He arrived at substantially the same results 
as Dr. Bristow, that there are great variations in the two lower 
limbs. He also referred to a method of measurement which he 
used. First, he adjusts the patient as precisely as possible upon 
a hard mattress or firm bed, having the head held with as nearly 
as possible perfect adjustment, have the patient take a tape 
between his front teeth exactly in the middle, and then he meas- 
ures to the internal malleoli of the right and left side. By this 
method there is no chance of the shifting of the finger, as when 
the tape is held on the skin, and he has found it very useful 
indeed. 
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Dr. Rospert W. JoHNSON, of Baltimore, said that in the 
taking of these measurements it was his opinion that the further 
one got from the pelvis the more likely they were to encounter 
changes from respiration and from the shifting of gas in the 
abdominal cavity. The measurements taken from the anterior 
superior spine would therefore appear to him to offer the best 
results. 

Mr. W. ArsutHnot LANE, of London, referred to a report 
made by him some twenty-five years ago regarding this subject 
in bodies at the Guy’s Hospital. With all the shortening in these 
cases he found the spine perfectly straight, which was Nature’s 
compensation. With regard to the use of these measurements in 
cases of malpractice he could not agree with Dr. Bristow in their 
accuracy. 

Dr. Witit1AmM W. KEEN, of Philadelphia, said that he always 
measured, not from the anterior superior spine to the end of the 
malleolus, but just the reverse, attaching the fixed end of the 
tape at the end of the malleolus, but previously by careful manip- 
ulation determining what is the centre of the anterior superior 
spine and marking it. He then stretches the tape from the inter- 
nal malleolus up to and over, but never touching, the skin over 
the anterior superior spine, thus reaching a much more accurate 
measurement than by any other method. 

Dr. RicHarp H. Harte, of Philadelphia, said it was his 
opinion that no surgeon would rely upon simply one measure- 
ment, but would take them by various methods and check them 
up, thus being sure of the accuracy of his findings. 

Dr. Bristow said that he had recently seen several cases in 
which it was absolutely impossible to bring the limbs together 
by any amount of weight. He considers the X-ray the best and 
practically the only method of determining the relative propor- 
tions of the two limbs. He emphasizes the fact that the dis- 
proportion in the limbs may be erroneously treated by the use 
of too heavy weights, probably with disastrous results. 


XXIX. STRANGULATED RETROPERITONEAL HERNIA. 


Dr. WittiAmM B. Corey, of New York, reported a case of 
“Strangulated Retroperitoneal Hernia of .the Intersigmoid 
Fossa,” for which see page 238, and a case of “ Interparietal 
Ventral Hernia at McBurney’s Point,” for which see page 246. 
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XXX. VESICO-INTESTINAL FISTULA. 


Drs. F. W. PARHAm and JoseEpH Hume, of New Orleans, 
La., read a paper with the above title, for which see page 251. 


XXXI. COMPLETE DETACHMENT OF THE FACIAL BONES 
FROM THE CRANIUM. 
Dr. CHARLES A. Powers, of Denver, Colo., reported a case 
of the above character, for the description of which see page 73. 


XXXII. MASSIVE KELOID OF FACE AND HANDS. 

Dr. Cuarctes A. Porter, of Boston, Mass., reported a case 
of remarkably massive keloid development, and presented a series 
of photographs depicting the condition. For this paper see 
page 332. 

XXXIII. THE OLD AND THE BEGINNING OF THE NEW 

IN SURGERY. 

Dr. J. Ewinc Mears, of Philadelphia, presented an historical 
memoir with the above caption, which was read by title. For 
this memoir see page 23. 


XXXIV. SUGGESTIONS FOR THE OPERATIVE CORRECTION 
OF SYPHILITIC AND OTHER DEFORMITIES OF THE NOSE. 
Dr. Joun B. Rozerts, of Philadelphia, presented this paper, 
which was read by title. It will appear in a future number of 
the: ANNALS OF SURGERY. 
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